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PREFACE. 


At the outset it may be asked, why add another to the long list 
of treatises on the Diseases of the Heart already extant? To 
this question I would answer, firstly, because I think the subject 
needs revision in the light of modern pathology ; and secondly, 
because I believe that, as the result of long and earnest clinical 
study, I can contribute something towards placing this depart- 
ment of medicine upon a broader and firmer basis than that 
which it has hitherto occupied. 

In undertaking a task of such magnitude, I was sensible of 
"the great and numerous intrinsic difficulties which it involved, 
and no less conscious of the many defects inherent in myself, 
by which these difficulties were in no small degree enhanced. 
And now that the work, sketched in outline nine years ago, lies 
before me with all its imperfections, I am the less satisfied with 
my performance, because of the ideal standard of excellence at 
which I then aimed. For all such, I would solicit the con- 
siderate indulgence of my professional brethren; especially of 
the Dublin School, to which I have the high honour to belong. 

To the great masters, Corvisart, Laennec, Bertin, Bouillaud, 
Hope, Walshe, Stokes, and Corrigan, students of Cardiac Disease 
owe much. An acknowledgment is likewise due to many others, 
by whose labours our knowledge of this subject has been ad- 
vanced, These eminent observers have not only laid the founda- 
tion of accurate knowledge in the domain of cardiac pathology, 
and constructed its rudiments out of the crude materials strewed 
around them by the labours of their predecessors, but have de- 
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veloped into maturity the infant science which they created. 
Despite the speculative physiology of the period, and the paucity 
of instrumental appliances then available for the purposes of 
physical exploration, in less than a quarter of a century from the 
date of Laennec’s great work on Mediate Auscultation, the diagno- 
sis of cardiac disease had attained to the proportions of a science. 
The present advanced state of knowledge of the physiology of 
the heart, due to the recent experimental researches of Chauveau 
and Faivre, E. Weber, Ludwig, the brothers Cyon, and, espe- 
cially, those of Marey and his followers, has prepared the way 
for a more precise cardiac pathology. In no department of 
medicine is a full and exact knowledge of the normal function 
of the organs under examination of greater importance, than in 
that which embraces the study of Diseases of the Heart and 
Great Vessels. Without such knowledge, a rational system of 
diagnosis and treatment is impossible. 
If an example were demanded of the direct application of 
physiology to the study of disease, no more forcible illustra- 
tion of such could, in my opinion, be adduced, than that sup- 
plied by the heart. The entire cycle of cardiac phenomena 
in the state of health must be thoroughly apprehended, else a 
correct interpretation of the derangements exhibited in the 
various forms of disease to which the heart is subject, cannot be 
attained ; and this, not only in regard to the rhythm and dura- 
tion of these phenomena, but also in relation to their causes 
and associations, whether simple or multiple. Up to a very 
recent period, the knowledge available in this department of 
physiology was inadequate for the purpose of accurate clinical 
research ; hence, the want of precision in regard to differential 
diagnosis which characterizes the works of many writers on 
Diseases of the Heart. The great mass of well observed facts, 
however, which they have collected; the correct, ‘though broad 
lines of distinction they have drawn between the different genera 
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of Cardiac Disease; the extensive knowledge of etiology and 
prevention, and the prescience in regard to results, shadowed 
forth in their writings, have contributed to the advancement of 
this important subject, in a degree scarcely appreciable by those 
who now engage in the same line of study. 

It is no disparagement, therefore, to the labours of these dis- 
tinguished men, and no slight upon their eminent services in 
the cause of medical science, to assert that their works require 
revision in order to bring them up to the standard of present 
knowledge. _ The recent edition (the fourth) of Dr. Walshe’s ad- 
mirable treatise, issued while this work was in progress, contains 
much of the information which it had been my ambition to 
supply. I venture to hope, nevertheless, that in so extensive a 
field, my labours may not be entirely unproductive of useful 
results. | 

This volume has far exceeded the limits originally designed. 
If an apology be needed, I can only plead, that a curtailment of 
its proportions, while it would have spared me much labour, 
would have been at the expense of an inadequate treatment of 
the subject. 

As physician to a great hospital for the last thirteen years, 
I have enjoyed many advantages for the prosecution of my 
favourite study. The liberal and enlightened spirit in which 
the Mater Misericordiz Hospital has been founded and con- 
ducted by the excellent Sisters of Mercy; the admirable econo- 
mic and general arrangements of the Institution; and the 
unfettered liberty to admit patients conceded to the Medical 
Officers, combine to insure a supply of cases amply illustra- 
tive of any disease, to which, for the time, special attention 
may be directed. 

For assistance rendered me in the preparation of this work, I 
am indebted to numerous kind friends. To the several gentle- 
men, now dispersed through many countries or settled in prac- 
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tice in their own, who acted as my clinical clerks, and assisted 
me in observing and noting the cases recorded in the text, and 
in applying the crucial test of diagnosis in the post mortem room, 
this book may, perhaps, serve as a not unpleasing memorial of 
our conjoint labour and common study. To my hospital col- 
leagues, for the privilege, so kindly granted me, of free access to 
the patients under their charge; and, in an especial manner, to 
Dr. Nixon, for the many admirable sphygmograms dispersed 
through the succeeding pages with which he has supplied me, 
I beg to express my deep sense of obligation. For the great 
and valuable assistance rendered by my friend Dr. George F. 
Duffey, in revising the sheets (from page 225), and pointing 
out references, and especially for the preparation of the copious 
Index, which has been entirely executed by him, I hereby 
tender my warm and sincere thanks. The woodcuts have been 
executed by Mr. George A. Hanlon. , 


30, Harcourt-street, Dublin. 
July, 1875. 
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CHAPTER I. 
ANATOMY AND PHYSIOLOGY OF THE HEART. 


THE heart, the centre of the circulatory system, occupies the 
lower part of the mediastinum, and the anterior inferior and 
internal portion of the left side of the thorax; it is enclosed in 
a twofold membranous sac, the pericardium, and interposed 
between the pleure, which, in close juxta-position by their 
outer surfaces anteriorly and posteriorly, forming the lateral 
boundaries of the corresponding portions of the mediastinum, are 
divaricated in the intermediate space to receive the heart and 
pericardium. 

The region in front of the heart is named the precordiwm, and 
that portion of it in which the pericardium is not covered by the 
edges of the lungs, the superficial precordial region. This last- 
mentioned space, in which the pericardium comes into contact 
with the anterior wall of the chest, is quadrilateral in figure as 
correctly described by Sibson.* It measures about three inches 
in its transverse, and two inches in its vertical diameter; bounded 
superiorly by a horizontal line corresponding to the upper edge 
of the fifth costal cartilage, and extending from the middle line 
_ of the sternum to a point within an inch and a-half of the left 
nipple line; below, by a line on a level with the upper edge of the 
sixth costal cartilages; on the right side, by the mid line of the 
sternum; and on the left, by a.curved line, convex outwards, com- 
mencing one and a-half inch inside the nipple line at the upper 
edge of the fifth costal cartilage, and terminating at the junction 
of the sixth and seventh costal cartilages near the sternum, two 
inches internal to the nipple line. These boundary lines are 
constituted on three sides by the edges of the lungs, viz, on 
the right side by the edge of the right lung, and superiorly and 
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externally by that of the left lung. The inferior boundary is 
formed by the diaphragm. This space corresponds to the area of 
absolute precordial dullness, but varies much in figure and dimen- 
sions in different individuals, being less extensive in the robust, 
and occasionally all but abolished in the subjects of pulmonary 
emphysema. The dimensions given are those presented at the 
acme of inspiration; but during expiration they are considerably 
extended, owing to retrocession of the edges of the lungs, 

Gendrin * says the position of the edge of the left lung may be 
marked out by a line drawn from the junction of the cartilage of 
the second rib with the sternum, downwards and outwards to the 
extremity of the last rib; and that of the right lung by a line 
carried from the upper extremity of the mesial line of the ster- 
num, downwards and outwards to the anterior extremity of the 
first right false rib. In the dead body they do not advance so ~ 
far as in the living. 

The space known as the deep precordial region, or that within 
which modified cardiac dulness is detectible during life, corres- 
ponds in figure and dimensions to the anterior surface of the 
heart. It is irregularly triangular in outline, the vertex above 
formed by the transverse portion: of the arch of the aorta, and 
extending from the upper edge of the second costal cartilage of 
the left side at its junction with the sternum, to the lower edge 
of the corresponding portion of that of the right side. The 
vertex is rounded, and about two and a-half inches in diameter. 
The base is below, and corresponds to a horizontal line about 
four inches in length, connecting the lower edges of the sixth 
costal cartilages of the opposite sides. The left boundary, slightly 
convex outwards, extends between the upper edge of the second 
costal cartilage of that side, half an inch external to its union 
with the sternum, and the upper edge of the sixth of the same 
side, one inch inside the nipple line. The right boundary corres- 
ponds approximately to a line carried from the lower extremity 
of the right second chondro-sternal articulation, vertically down- 
wards to the upper extremity of that of the sixth. This region 
includes within its boundaries that known as the superficial pre- 
cordial region, and yields, to the extent of the latter, absolute per- 
cussion dullness, but elsewhere qualified and barely perceptible 


* Legons sur les Maladies du Cwur et des Grosses Arteres, tom. i., 1841-42. 
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dullness, which, when the edges of the lungs are inflated, is con- 
verted into absolute resonance. 

The pericardium consists of a fibrous and serous layer, the 
former, external, conical in figure, the base resting on the cen- 
tral leaflet of the cordiform tendon of the diaphragm, with which 
in the adult it is intimately incorporated, presents nine funnel- 
shaped openings for the passage of the great vessels which enter 
and leave the heart, viz., the aorta, the two primary branches of 
the pulmonary artery, the superior and the inferior vena cava, and 
the four pulmonary veins. In the fcetus there is an additional 
aperture for the ductus arteriosus, but after the closure and atro- 
phy of this vessel, that opening becomes likewise obliterated. 
The edges of these several openings are everted, and incorporated 
with the outer coats of the vessels, with the single exception of 
the ascending vena cava, which pierces the diaphragm and the 
fibrous pericardium sharply, and at once enters the right auricle. 
This outer layer of the pericardium consists of fibrous tissue, 
chiefly of the white or inelastic kind, the fasciculi of which 
mutually intersect at all conceivable angles; there is hkewise a 
large proportion of yellow elastic tissue, consisting of curling’ and 
branching filaments, varying in diameter from 1-10,000th to 
1-6,000th part of an inch, and unaffected by strong acetic acid. 

The serous layer of the pericardium, after lining the fibrous 
envelope, is reflected thence upon the great vessels at the base, 
to the heart, which it completely invests, constituting the epicar- 
diwm; it forms a common envelope for the aorta and the pulmo- 
nary artery, about two inches of which are within the pericar- 
dium; the portions of the vessels to this extent, which are in 
mutual contact, being alone uncovered by serous membrane. 
From the root of the aorta and pulmonary artery the serous enve 
lope is reflected upwards over the anterior and superior surfaces 
of both auricles, to the bifurcation of the pulmonary artery, 
whence it is reflected forwards upon the trunk of that vessel, and 
by it conducted downwards to the ventricles, expanding in its 
course into the common envelope for the aorta and pulmonary 
artery, already described. To the right it is reflected over the 
descending cava, covering it on the anterior half of its cir- 
cumference to the extent of one inch of its length ; it thence 


1* 


4. ANATOMY AND PHYSIOLOGY OF THE HEART. 


passes downwards in front of the right pulmonary veins, to the 
ascending vena cava, which, to the extent of half an inch of its 
length, it invests anteriorly and laterally. Between the two 
cavee, and in front of the right pulmonary veins, the serous mem- — 
brane dips into an oblong fossa, the long diameter of which is 
vertical, and the depth of which is increased by tension of the 
ven cave. From the roots of the great vessels at the base it 
descends over the anterior surface of the heart, to the inferior 
margin and apex, whence it is reflected over the inferior surface, 
and upwards over the posterior surface, investing in the last- 
mentioned portion of its course the posterior surface of the left 
ventricle and auricle; and from the upper margin of the latter, 
ascends to the bifurcation of the pulmonary artery, where, on a 
level with the antericr reflection previously described, it is re- 
flected backwards to the posterior wall of the pericardium, and 
thus descends to the diaphragm. On the right and left side it 
invests the posterior surface of the pulmonary veins at their 
termination, to the extent of one inch of their length, being also 
inflected forwards between them to a variable extent. In some 
subjects this inflection does not exist. The lower surface of the 
inferior pulmonary vein, on both sides, is completely invested 
by serous membrane, whilst the superior surface is, to an equal 
extent, uncovered. ‘The anterior surfaces of these vessels are 
covered only to the extent of about half an inch. 

‘ It follows, therefore, that the sac of the pericardium is divided 
by the reflection of its serous lining into two great pouches or 
recesses, viz.: one, by much the larger, in front of the heart, and 
separated at its circumference from the other by a double sep- 
tum, formed by the reflection, dos d& dos, of the two layers of 
serous membrane already described. This septum, on the right 
and left sides, includes the corresponding pulmonary veins, whilst 
superiorly its constituent laminew, extended somewhat tensely 
between the superior posterior margin of the auricles inferiorly, 
and the bifurcation and both lateral branches of the pulmonary 
artery superiorly, are separated only by some dense areolar 
tissue. The anterior recess is traversed superiorly by the trunks 
of the aorta and pulmonary artery, which, through the greater 
portion of their course within the pericardium, occupy a common 
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tubular passage between the two layers of serous membrane, but 
near their point of exit from it acquire each a proper serous in- 
vestment. 

The vene cavee, and both branches of the pulmonary artery, 
may be regarded as outside the pericardium ; projecting, however, 
to an unequal extent of their circumference into its cavity, the 
former in the posterior, and the latter in the superior wall. 

The subserous lamina is of variable thickness and density in 
different portions of its extent; thus, beneath the fibrous peri- 
cardium it is represented by the deepest portion of that mem- 
brane, which is somewhat less dense in structure than the 
remainder ; in this stratum the minute vessels and capillaries of 
the pericardium are distributed ; on the great vessels it is more 
lax, admitting of easy detachment of the serous layer; whilst 
upon the heart it forms a remarkably dense but thin lamina, 
the fascia cordis, which is inseparably united with the basement 
membrane and epithelium, upon the one hand, and with the 
sparse perimysium or connective tissue of the heart, upon the 
other. In the course of the cardiac grooves only, where the 
principal blood vessels and nerves with a variable quantity of 
fat are lodged in its meshes, is this tissue sufficiently lax to 
admit of easy separation of the serous investment from the 
heart. In the interspaces between the grooves and over the 
surface of the heart generally, imbedded in the subserou’ lamina, 
the lymphatic vessels and the primary branches of distribution 
of the cardiac nerves are spread out. This tissue is likewise the 
seat of the “white,” or “milk-spots.” There is usually but one 
such, which is situated upon the anterior surface of the right 
ventricle, irregularly circular, and varying in size from a four- 
penny to a half-crown piece. When additional spots are present, 
they are found upon the anterior surface of the apex and that of 
the right auricular appendix. These latter are never met with 
in the absence of the former, which, on the contrary, exist in 
greater or less perfection on the hearts of most adult and aged 
persons, unaccompanied by similar appearances on other por- 
tions of the surface of the heart. Such spots were formerly, 
but incorrectly, regarded as the result of limited pericarditis, I 
have repeatedly examined them with much care, but never found 
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fibrinous exudation upon the epithelial surface, which here, as 
upon other portions of the surface of the heart, has invariably, 
in my experience, presented the polished and glistening appear- 
ances characteristic of its healthy condition. They arise, mani- 
festly, from chronic irritation of the superficial surface of the 
heart, the result of excessive and long continued friction, to 
whatever cause due. Persons long engaged in some bodily 
labour, involving great muscular strain and habitual distention 
of the right chambers of the heart, are most likely to exhibit 
typical “milk spots.” Hence, their usual position on the ante- 
rior surface of the right side of the heart, opposite the unyield- 
ing surface presented by the sternum. 

Examined microscopically, the subserous lamina of the peri- 
cardium is found to consist mainly of white fibrous tissue, the 
fasciculi of which overlie and interlace with one another at all 
conceivable angles. It includes, also, a large proportion of yel- 
low elastic tissue, composed of fine curling filaments of an aver- 
age diameter of 1-17,000th part of an inch. This latter tissue 
confers upon the pericardium in an eminent degree the property 
of elasticity, in virtue of which it is capable of accommodating 
itself to variations in volume of the several chambers of the 
heart, during contraction and relaxation respectively. The capa- 
city of the pericardium is accurately adapted to the volume of 
the heart at all periods of cardiac action. Its walls are there- 
fore constantly in a state of tension during the continuance of 
cardiac movement, no less during the systole than the diastole of 
the ventricles. 

This accuracy of adaptation of the pericardium is, no doubt, 
mainly due to the constancy of volume of the heart at all periods 
of its action, a circumstance to be attributed to the alternating 
contraction and relative capacity of the auricles and ventricles, 
and of the roots of the great vessels connected with them, and 
included within the pericardium. If the chest of a still living 
animal be laid open, it will be found impossible to pinch up the 
pericardium between the finger and thumb, and difficult even by 
means of a pair of good forceps, as long as the heart continues to 
pulsate. 

The purposes of the pericardium seem to be to insulate the 
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heart, and by presenting to it a smooth and moist surface, and 
excluding adjacent organs, to insure its free and unimpeded 
movement in the performance of its function.* 

There is yet another purpose served by the pericardium, to 
which attention has not been hitherto directed, namely, that 
of protecting the heart from mediate atmospheric pressure at 
these periods of its action, when, owing to asynchronism 
between its movements and those of the lungs and _ thorax, 
the circulation would be liable to obstruction in the more 
thin-walled of its chambers, and in the roots of the great 
vessels, from pressure of the expanding lungs or receding chest 
walls. 

The pericardium is firmly attached, in front, to the sternum, 
through the anterior mediastinum; posteriorly, to the vertebral 
column through the posterior mediastinum ; superiorly, to the 
first ribs and clavicles through the reflections of the cervical 
fascia upon the great vessels connected with the aorta and 
descending cava, which are themselves incorporated by their 
external coats with the fibrous lamina of the pericardium where 
they respectively penetrate it, and with the serous layer where 
the latter is reflected upon them. The phrenic nerves likewise 
connect the pericardium superiorly with the cervical vertebree, 
and their arterial comites with the subclavian arteries through 
the medium of the internal mammaries. 

Inferiorly the pericardium is fixed and held tense by its at- 
tachment to the great phrenic centre of the diaphragm; and by 
the tension of the pleura reflected from it upon the lung on 
either side, it is subjected to constant, considerable, and in the 
normal state, equal traction laterally. 

It is the derangement of balance between the tractile 
forces thus exercised upon the two sides of the pericardium, 
owing to collapse of either lung, which determines its lateral 
displacement to the opposite side in cases of copious aeriform 

* Senac (Traite de la Structure du Caur, de son Action, et de ses Maladies, 
1749) says the uses of the pericardium are to facilitate the movements of the heart, 
by presenting opposed moist surfaces, the halitus being confined and thereby pre- 
served, and to fix the roots of the great vessels, and maintain unalterable relation- 


ship between them and the heart, and thus favour the entrance and exit of the 
blood, 
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or liquid effusion into one side of the chest, according to the 
experiments of Dr. R. Douglas Powell,* to which I shall have 
occasion to revert. 

Between these several fixed points of attachment the peri- 
cardium is kept in a state of tension sufficient to neutralize the 
pressure of the expanding lungs, and to diminish, at least, that 
of the receding sternum. Were it otherwise, the blood would 
be inevitably forced back from the auricles upon the great veins, 
as often as auricular diastole should happen to coincide with the 
acme of inspiration, during which the anterior edges of the lungs 
advance between the pericardium and the sternum with a force 
equivalent to several inches of mercury; and a like inconye- 
nience, but in a much less degree, would probably arise from 
the retrocession of the sternum at the acme of expiration, were 
it not for the protection afforded to the subjacent auricles by the 
tense intervening wall of the pericardium. 

From what has preceded, it follows that the pericardium is 
endowed, in an eminent degree, with the property of resistance to 
extension. To this property, conjoined with the strict adaptation 
of its capacity to the volume of the heart, must be attributed 
the formidable train of symptoms, of a syncopal character, 
which follows from rapid effusion, of whatever kind, into the 
sac of the pericardium. 

In such a case the effused liquid is interposed between a tense 
and unyielding membrane, and an organ whose chambers alter- 
nately contract and expand. Now, inasmuch as the force of ex- 
pansion of any of the chambers of the heart is the equivalent of 
the blood-pressure expended upon its internal surface during its 
relaxation, it is manifest that this pressure must be sufficient, not 
only to divaricate the walls upon which it is exercised, but like- 
wise to overcome the resistance of the pericardium, else the ex- 
pansion of the chamber will be limited by the effusion, and 
the volume of blood circulating through it diminished in the 
same proportion. Hence, the feeble impulse of the heart, the 
weak and flickering pulse, and the pallid and congested surface 
jn cases of moderate but acute effusion into the pericardium, and 


* Medical Times and Gazette, 80th January, 21st August, 1869, and British 
Medical Journal, 17th July, 1869. 
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the mortal syncope that not unfrequently ensues when the 
effusion has been rapid and copious. 

Sibson says that twelve to eighteen ounces of liquid may be 
injected into the healthy pericardium. This result is due, in 
part, to forced expansion of the sac, but mainly to evacuation of 
the chambers of the heart. In chronic pericarditis as much as 
three pints of serous effusion have been found in the peri- 
cardium, the structure of the sac having undergone slow and 
general extension. 

_ If the pericardium be laid open whilst the body is still warm, - 
its serous surface will be found moistened throughout by a fine 
halitus, which, coincidently with the cooling of the body, be- 
comes condensed into a clear serum, amounting in quantity to a 
few minims. The surface whence this moisture is exhaled is 
smooth, glistening, and transparent, and coated with a single 
layer of nucleated pavement epithelium, the particles of which 
are oval in shape, and of an average long diameter of 1-1100th 
part of an inch, and a short diameter of 1-1700th. 

This surface, when the subject of inflammation, loses its 
smoothness and transparency, and becomes studded with effused 
lymph, affecting a flocculent or reticular disposition, whence 
arises the phenomenon of frottement or friction-sound during the 
movements of the heart. The heart is now likewise brought 
into view, the portions of the organ visible from the front being 
_ the greater part of the right ventricle, a part of the left ventricle 
including the apex, the appendices of both auricles, and a part 
also of the sinus of the right auricle. The intra-pericardial por- 
tions of the pulmonary artery, aorta, and superior vena cava are 
likewise exposed to view, as are the trunks and primary branches 
of the two coronary arteries occupying the anterior cardiac grooves. 

The heart is irregularly triangular, and furnishes by its figure a 
standard of comparison, bodies shaped like it being described as 
cordiform. It presents three surfaces, of which the posterior is 
convex, resting superiorly on the posterior mediastinum and in 
immediate contact with the cesophagus, and inferiorly in a 
deep fossa on the internal surface of the left lung. This surface 
is formed entirely by the left auricle and ventricle, and presents 
the auriculo-ventricular groove, containing a branch of the ante- 
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rior coronary artery, a branch of the coronary vein, and numerous 
branches of the anterior coronary plexus of nerves. The inferior 
surface is flat and horizontal, formed in five-sixths of its extent 
by the ventricles, and in the remaining sixth by the right auricle; 
of the ventricular portion of this surface the anterior third is form- 
ed by the right ventricle, and the posterior two-thirds by the left 
ventricle. It presents the continuation of the ariculo-ventricu- 
lar, and the so-called posterior interventricular groove; the former 
containing the continued trunk of the posterior coronary artery, 
and an anastomosing branch from the anterior coronary, together 
with branches of the cardiac nerves, and the great coronary vein; 
and the latter, the terminal branch of the posterior coronary 
artery, branches of the cardiac nerves, and a large tributary of 
the coronary vein. This surface rests upon the central leafiet of 
the cordiform tendon of the diaphragm, and to a slight extent 
upon the muscular portion between the central and left leaflets. 
The anterior surface of the heart, irregularly triangular in out- 
line, and shghtly convex, presents to view the anterior interven- 
tricular, and the auriculo-ventricular grooves, in which are lodged 
the coronary arteries and nerves; likewise. the roots of the pul- 
monary artery and aorta overlapped by the auricular appendices. 
It is formed in the basic sixth of its extent by the auricles, chiefly 
the right, and in five-sixths by the ventricles, the right ventricle 
constituting two-thirds, and the left only one third of this latter 
portion. Itis related, in the superficial precordial region, to the 
lower portion of the sternum left of the middle line, the left 
costal cartilages from the middle of the fourth to the upper 
margin of the sixth, and the corresponding intercostal spaces to 
one inch inside the nipple, and to the left triangularis sterni 
muscle and internal mammary vessels, with the intervention 
only of the pericardium and some lax areolar and adipose tissue. 
The dimensions of this region, which corresponds to that of abso- 
lute precordial dulness, vary not only in disease, but likewise in 
health ; thus, whilst the lungs recede in expiration itis consider- 
ably extended, and in healthy persons with well-developed 
lungs it may be much contracted. In hypertrophy of the heart 
unassociated with pulmonary emphysema it may be greatly en- 
larged ; whilst, in the last-mentioned disease, it is always much 
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reduced, and may be even entirely abolished. In the remainder of 
its extent the anterior surface of the heart is covered by the lungs. 
Its general outline, and the situation of its principal parts, may be 
conveniently indicated by the following lines and fixed points on 
the anterior wall of the chest. The superior boundary line of 
the auricles, and the roots of the great vessels connected with 
the base of the heart, correspond to the upper edge of the third 
costal cartilages. The right extremity of the base, formed by 
the right auricle, is indicated by a curved line, convex to the 
right, commencing a little to the right of the mid sternal line on 
a level with the upper edge of the third costal cartilages, thence 
passing downwards and to the right, crossing the third inter- 
costal space and fourth costal cartilage half an inch from the 
sternum, and curving slightly inwards and downwards to termi- 
nate in the fifth interspace, somewhat less than half an inch to 
the right of the sternum. The inferior boundary of the heart 
may be determined by a line carried from the last-mentioned 
point towards the left side and slightly downwards, a quarter 
of an inch above the base of the xyphoid cartilage, crossing the 
common cartilage of the sixth and seventh ribs of the left side 
at its junction with the sternum, thence passing horizontally 
into the fifth intercostal space, to terminate in that space at an 
equal distance from the two adjacent ribs, beneath the junc- 
tion of the fifth rib with its cartilage, two inches below the 
level of the nipple, and ‘one inside the nipple line. The left 
boundary is mapped out by a slightly curved line, convex to 
the left side, commencing at the upper edge of the left third 
costal cartilage at the junction of its middle with its outer third, 
passing obliquely downwards and outwards, crossing the fourth 
costal cartilage half an inch inside its junction with the corre- 
sponding rib, and thence passing downwards, with a slight incli- 
nation inwards, to terminate in the fifth interspace, one inch 
to the right of the nipple line. 

The line of the auriculo-ventricular sulcus, slightly curved, 
and convex to the right side, commences at the middle of the 
left third costal cartilage, and terminates at the junction of the 
sixth and seventh right common cartilage with the sternum. 

The orifice of the pulmonary artery is beneath a point in the 


12 ANATOMY AND PHYSIOLOGY OF THE HEART, 


second intercostal space, immediately to the left of the sternum, 
and that of the aorta, the left two-thirds of which are covered by 
the orifice of the pulmonary artery, is behind the lower portion 
of the left third chondro-sternal articulation, and the adjacent 
portions of the cartilage and sternum. 

The centre of the left auriculo-ventricular orifice corresponds 
to a point on the left third costal cartilage, less than an inch 
from the sternum. This orifice, being remote from the surface of 
the chest, and covered by the great vessels, is unfavourably cir- 
cumstanced for auscultation; the sounds having their origin in 
it are therefore most distinctly audible at the apex. In lke 
manner, the orifice of the aorta being overlain in greater part by 
that of the pulmonary artery, sounds, whether normal or abnor- 
mal, originating in it, are most distinctly heard, and with the 
least lability to a mistake of identity, at the centre of the ster- 
num on a level with the lower edge of the third costal cartilage, — 
and thence obliquely upwards beneath the inner portion of the 
second right intercostal space and costal cartilage. The right 
auriculo-ventricular orifice is behind the centre of the sternum, 
at the level of the fourth intercostal space. The ascending por- 
tion of the arch of the aorta bulges a quarter of an inch beyond 
the right border of the sternum, and the vena cava superior pro- 
jects half an inch outside the aorta in the first and second right 
intercostal spaces, and behind the second costal cartilage. [Quain 
and Sharpey]. The trunk of the pulmonary artery is entirely to 
the left of the mesian line, and its left border projects three- 
fourths of an inch beyond the left margin of the sternum. The 
right auricular appendix covers the root of the aorta to the right, 
and on a level with the orifice of the pulmonary artery, and its 
point is a little to the right of the middle line of the sternum ona 
level with the upper edge of the third costal cartilages. The conus 
arteriosus of the right ventricle extends from the lower extremity 
of the body of the sternum, obliquely upwards to the inner por- 
tion of the left second intercostal space. The apex of the left 
auricular appendix is one and a-quarter inch to the left of the 
sternum, and behind the third costal cartilage. The summit of 
the arch of the aorta is on a level with the middle of the manu- 
brium sterni; and the left edge of the arteria innominata at its 
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origin is a little to the left of the middle line. The concavity of 
the aortic arch is on a level with the junction of the manubrium 
with the body of the sternum. [Allen Thompson. | 

The axis of the heart corresponds to a line traversing the fifth 
intercostal space, three and a-half inches to the left of the middle 
line, passing obliquely upwards, backwards, and to the right, 
crossing at an acute angle, and in succession, the bodies of the 
eighth, seventh, and sixth dorsal vertebre, and the corresponding 
intevertebral discs, and passing, if prolonged, through the centre 
of the right scapula. (See Plate 1, Fig. i. and ii.) 

The heart is a quadrilocular organ, consisting of two auricles 
and two ventricles; functionally, however, it is double, being 
composed of a right and a left portion, which, normally, have no 
direct communication with one another after birth. During fcetal 
life a direct passage exists from the right into the left auricle, 
known as the foramen ovale, or of Botal, and the heart is conse- 
quently a single organ at that period of life. Each side of the 
heart consists of an auricle and a ventricle, freely communicating 
by the auriculo-ventricular opening, by which a current is per- 
mitted from auricle to ventricle, but is intercepted in the oppo- 
site direction by a valvular apparatus. The right auricle receives, 
through the two venz cave, the venous blood of the entire body, 
except that from the walls of the heart, which enters it by the 
great coronary vein and the venule Thebesu. The blood thence 
passes into the right ventricle, whence it is conveyed to the 
lungs by the pulmonary artery, and after undergoing aeration, or 
conversion into the arterial state in these organs by the respi- 
ratory process, it is returned to the left auricle by the four pul- 
monary veins, and passed into the left ventricle, whence it is 
conducted by the aorta and its branches to all parts of the body. 
Having subserved the functions of nutrition and secretion in the 
various parts of the organism, the blood is conducted back in a 
venous state to the right auricle of the heart. 

Such is a general and very brief sketch of the circulation, as 
discovered and demonstrated in the seventeenth century by the 
illustrious Harvey. 

The right chambers of the heart are likewise anterior to those 
of the left side. The auricles constitute the base, and the ven- 
tricles the apex and principal portion of the heart. 
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Interior of the Heart. 


The auricles are most conveniently laid open for examination 
by a crucial incision made into the external anterior surface of 
the right, and the external posterior surface of the left. Each is 
divisible into two portions, a sinus and an appendix, and lined 
throughout by a fine membrane, continuous with that covering 
the inner surfaces of the blood vessels, and named endocardium 
by:Bouillaud, in contradistinction to the outer or investing serous 
membrane, the exocardiwm. This membrane belongs structurally 
to the serous class, being composed of two layers, viz.: on the inner 
or free surface an epithelial stratum, consisting of a single layer 
of flat, oval, nucleated, and tesselated particles, having an average 
long diameter of 1-1700 and a short diameter of 1-3500 part of an 
inch in the fcetus of six months. These are supported externally 
by a layer of fine connective tissue, in which the elastic element 
preponderates in the auricles. The auricular sinuses are smooth 
throughout, with the exception of a portion of the anterior wall | 
of the right, but the appendix of each presents an uneven or re- 
ticulated surface, owing to the presence upon it of a great number 
of fleshy columnar projections, or pilasters, which, with a few 
connecting bands, are disposed in parallel lines from the apex 
towards the base of the appendix, and thence, in the right auricle, - 
downwards upon the anterior wall of the sinus, as far as the 
auriculo-ventricular opening. In the left auricle these muscular 
projections are confined to the appendix, in which they are of 
greater magnitude than those of the right side. 

The right awricle forms the anterior and inferior portion of the 
base of the heart. The appendix projects from its left and supe- 
rior portion: it is irregularly conical, dentated at: the margins, 
and curved, embracing the root of the aorta on the right side, 
and overlapping it somewhat by its apex. 

In capacity the right auricle is generally considered somewhat 
to exceed the left. Its sinus is cuboid in figure, and presents on 
the superior wall the orifice of the descending vena cava to the 
right, and the narrow passage of communication with the ap- 
pendix to the left side. The former is ovoid in figure, not pro- 
tected by a valve, and its axis tends downwards, inwards, and 
somewhat forwards, in the direction of the auriculo-ventricular 
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opening. On the inferior wall of the sinus are seen three aper- 
tures, viz.: the auriculo-ventricular, that of the coronary sinus, 
and that of the ascending vena cava, placed from before back- 
wards, and from left to right, in the order in which they have 
been just enumerated. 

The auriculo-ventricular orifice is nearly circular in figure, and 
about one and a-quarter inch in diameter; it is bounded by a 
tendinous ring, smooth and even on the inner surface, and leads 
directly into the right ventricle. The opening of the coronary 
sinus is about three lines in diameter, and guarded by a circular 
or bilunate valve composed of a duplicature of the endocardium 
only. External to this valve is the coronary sinus, into which 
the great coronary, and a few minor veins open, the former 
guarded by a double valve. 

The orifice of the inferior cava is considerably larger than that 
of the superior vessel of the same name; it has a direction up- 
wards and inwards, and is guarded by the Eustachian valve ante- 
riorly. This valve is of considerable magnitude in the fcetus, 
serving at that period of existence to conduct the blood from the 
inferior cava, through the foramen ovale, directly into the left 
auricle; but at birth, when the adult circulation has been estab- 
lished, and its special function thereby abolished, it commences 
to undergo progressive atrophy, and in the adult is usually repre- 
sented only by a narrow crescentic fold of membrane.* 

The posterior and left wall of the auricle is formed by the 
septum auricularum. On this is situate a smooth prominence 
superiorly, intermediate between the orifices of the vense cave, 
and named the tubercle of Lower. Still lower down, and immedia- 
tely over the mouth of the inferior cava, a dimple or superficial de- 
pression may be seen. This is the fossa ovalis, the vestige of the 
foramen ovale already mentioned, by which, in fcetal life, blood 
passed directly from the right to the left auricle; the closure of 
this passage, which occurs at birth, and signalizes the transition 
from the fcetal to the adult state of existence, is not in all persons 
complete, and hence, occasionally, admixture of the venous with 
the arterial blood, giving rise to the condition known as cyanosis. 
The fossa ovalis is embraced in three-fourths of its circumference, 


* Senac (opus citat) has seen it entire as late as fifteen yeurs after birth. 
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viz.: anteriorly, superiorly, and posteriorly, by a smooth, pro- 
minent, muscular crescent, the annulus ovalis of Vieussens. To 
the anterior cornu of this crescent the left extremity of the Eus- 
tachian valve is attached, an arrangement by which, in the 
foetus, the passage of blood from the inferior cava through the 
foramen ovale is insured. 

Besides the openings already mentioned, a number of minute 
apertures are visible, dispersed over the smooth portion of the 
sinus; these are the foramina Thebesii, the majority of which 
are shallow recesses in the wall of the auricle, and lined by an 
inflection of the endocardium ; a few, however, usually three or 
four in number, are the orifices of minute veins, the venule The- 
besiz, which open into the inferior anterior portion of the auricle. 
One of these is the vein of Galen, derived from the right border 
of the heart; another is that of the infundibulum of the right 
ventricle. M. De Lannelonque* describes four of these veins 
opening into the right auricle upon the interauricular septum, 
but subject to slight variation in number and position, One is 
the vein of Galen, which opens into the appendix near its right 
wall; another, near the superior vena cava; a third, intermediately 
between the orifice of the superior cava and that of the auricular 
appendix ; and a fourth, near the opening of the coronary sinus. 

The mouths of all these vessels are funnel-shaped, and com- 
municate freely with one another by large connecting channels 
beneath the lning membrane of the auricle, provided with val- 
vular orifices. These large orifices he designates as “ foramina ;” 
but there are generally several others of much smaller size and 
similar conformation dispersed over the septum, and in the vici- 
nity of the auriculo-ventricular opening, and communicating 
with a fine sub-surface venous plexus, which is occasionally con- 
nected with the former. These are the formina of Vieussens and 
of Thebesius, and distinguished from the former by the designa- 
tion of “ forminula.” 

The left auricle, situated superiorly, posteriorly, and at the left 
extremity of the base, is bounded in front by the roots of the 


“ Circulation veineuse des parois auriculaires du cour, quoted by A. Luton. 
Nowveau Dictionnaire de Médecine et de Chirurgie Pratique ; Paris, 1868 : article 
“ Cour,” 
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aorta and pulmonary artery, the latter being overlapped on the 
left side by its appendix, which is somewhat longer and more 
curved than that of the right auricle; posteriorly, by the cesopha- 
gus, and more remotely, the thoracic aorta and other contents of 
the posterior mediastinum, through the medium of the pericar- 
dium; externally, by the left lung; internally and somewhat 
anteriorly, by the right auricle; inferiorly, by the left ventricle; 
and superiorly, by the left branch of the pulmonary artery, with 
the intervention of the pericardium. The sinus is throughout 
smooth on its internal surface, presenting no musculi pectinati, 
which are restricted to the appendix, and of much greater de- 
velopment than those in the right auricle; at the four angles of 
its posterior wall, which is somewhat convex forwards, are situate 
the orifices of the pulmonary veins, two on the left and two on 
the right side, the former usually in closer proximity than the 
latter, and frequently communicating with the auricle by a com- 
mon orifice. These orifices are ovoid in figure, have an oblique 
aspect forwards and inwards, and are unprovided. with valves. 
Several minute foramina Thebesii are likewise dispersed over the 
surface of the sinus, and one of large size opens on the posterior 
wall, between the orifices of the pulmonary veins, and conducts 
venous blood from the glands at the bifurcation of the trachea. 
The right ventricle forms the inferior, anterior, and right por- 
tion of the heart, not extending, however, quite to the apex; it 
is crescentic in section, or rather irregularly triangular, the ante- 
rior wall being more extensive than the inferior, whilst the pos- 
terior and left wall, which is convex towards the right ventricle, 
is the most extensive of its boundaries, and formed entirely by 
the septum ventriculorum. ‘The cavity of the right ventricle 
consists of two portions, the ventricle proper, constituting its 
greater portion, and the sinus or infundibulum, a smooth funnel- 
shaped passage, leading from the anterior, superior, and left ex- 
tremity of the former, into the pulmonary artery. The ventricle 
proper is broad towards the base, and narrow towards the apex 
of the heart, and throughout, except at the auriculo-ventricular 
opening, its internal surface is reticulated by round or angular 
fleshy columns, the colwmnw carnew, which intersect at various 
angles, and are of three kinds, viz.: a set which are attached to 
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the wall of the ventricle by one surface throughout their entire 
length, and present the appearance of pilasters ; another, much 
more numerous, attached by their extremities and free in the in- 
termediate portion; and a third, the musculi papillares, usually 
three in number, much larger than either of the former, conical in 
shape, connected with the ventricular wall by the larger extre- 
mity, and by the smaller end, which is mammillated and usually 


bifid, giving attachment to the chordw tendinew, and through 


these connected with the auriculo-ventricular valve. The musculi 
papillares arise towards the apex of the ventricle, two from the 
anterior wall, and the third, which is the shortest from the 
septum. In many hearts this third column is absent, the chord 
tendineze in that situation arising directly from the septum. 
The right ventricle has two openings communicating with it, 
viz.: the auriculo-ventricular at thecentre of its base; and that of 
the pulmonary artery at the distal extremity of the infundibulum, 
and placed, with relation to the former, anteriorly, superiorly, 
and to the left side. The auriculo-ventricular orifice is provided 
with a valvular apparatus, which permits the flow of blood from 
the auricle into the ventricle, but effectually precludes reflux 
from the ventricle to the auricle in the normal state. This valve 
usually consists of three segments, and is hence named tricuspid ; 
but, according to Pettigrew,* in at least thirty per cent. of 
human hearts it is composed of two segments only, the repre- 
sentative of the third being rudimentary. When three segments 


are present, one, the largest, is situated anteriorly and some-. 


what to the left, between the auriculo-ventricular and arterial 
openings; this is the septwm of Lreutaud, to which the function 
of closing the arterial orifice during ventricular diastole was for 
a long time attributed; another is placed on the right side; and 
the third and smallest posteriorly and to the left, upon the septum 
ventriculorum.+ The structure of these valves, and their connec- 
tion with the musculi papillares and chorde tendines, demand a 


* Transactions of Royal Society of Edinburgh, vol. xxii. part iii. 

{ Haller (Elementa Physiologie, tom. i., p. 291, et sequent) assigns to the three 
segments of the tricuspid valve, the relative positions, “anterior and superior,” 
(septum of Lieutaud) ‘‘ anterior and inferior,” and “posterior,” and, with the excep- 
tion of the last, correctly, in relation to the body. 
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special and detailed description, owing to their intimate bearing 
upon the mechanism of occlusion during ventricular systole. 

The auriculo ventricular opening is bounded by a tendinous 
ring, composed of white fibrous tissue, and possessing in an emi- 
nent degree the property of resistance ; it is strongest anteriorly 
and in the vicinity of the septum, and gives attachment by its 
inferior and left margin to the tricuspid valve, and by its superior 
and right, to the fibres of the right auricle ; very few of the fibres 
of the corresponding ventricle are attached to this ring. The 
valve forms an unbroken circle,* in continuity with it around the 
opening, and then breaks up into three segments, which occupy 
‘the relative positions already indicated. These segments are 
thick at the base and along the centre, and thin at the free 
extremity and margins, and each is composed of a reduplication 
of the endocardium, between the folds of which minute bands of 
white fibrous tissue are disposed in a definite manner.f Ac- 
cording to Pettigrew, each branch of the bifid papillary muscles, 
which correspond in number with the segments of the valve, 
gives off the typical number of three chordee tendines, each of 
which in turn breaks up into three, thus yielding in all nine 
minute tendons, which are attached to the dorsal or ventricular 
surface of the adjacent half of the corresponding valve; the 
three strongest and most superficial, at equal distances along the 
middle line from base to apex; the three next in point of thick- 
ness and length, to that portion of the valve intermediate between 
the mesial line and margin in a similar manner; and the three 
shortest and finest, which are likewise in situation the deepest 
or most remote when viewed from the ventricular aspect of the 
valve, are implanted into its margin, extending from the attached 
to the free extremity. A similar arrangement obtains for the 
tendons arising from the second branch of the papillary muscle, 


* In Quain’s Anatomy, edited by Professors Sharpey, Thomson, and Cleland 
(seventh edition, 1867, vol. i.), the learned editors deny the existence of distinct 
tendinous rings at the auriculo-ventricular orifices ; they assert that the so-called 
rings consist of bands of loose white fibrous tissue, strengthened anteriorly and 
towards the septum, by processes derived from the plate of fibro-cartilage, occupy- 
ing the triangular interval between the aortic and the two auriculo-ventricular 
openings. 


{ Vesalius taught that the tricuspid valve consisted of a single layer of membrane. 
2* 
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but which are destined for the adjacent half, not of the same, 
but of a neighbouring valve. At the opposite extremity of both 
valves, when two only are present, another papillary muscle 
with its two crops of tendons, is similarly disposed ; but when 
three valvular segments exist, a third papillary muscle with its 
tendons, is supplied for the adjacent surfaces and margins of the 
second and third segments. The tendinous chords arising from 
a common origin, and destined for the same valve, mutually 
intersect at various angles, and seem to form an intricate inter- 
lacement, owing to their peculiar arrangement in layers and the 
varying obliquity of their courses ; they all expand between the 
layers of the endocardium, those from opposite sides of the 
same segment being fused together, so as to form a dense and 
continu ous stratum, constituting its bulk, and giving it strength 
and consistence. Two or three minor lobes, according to the 
number of the larger segments, but unprovided with papillary 
muscles or tendons, are occasionally interposed between the 
angles of the latter. ; 
From the arrangement thus briefly described, it is manifest 
that each segment of the auriculo-ventricular valve is supported 
upon every point of its ventricular surface by two sets of ten- 
dons, proceeding from two distinct papillary muscles; that each 
is, therefore, influenced by two of these muscles; and, further, 
that é¢ach muscle acts upon two valves, and must, of necessity, 
in contraction, approximate their margins, and in the same pro- 
portion, tend to close the passage which they guard. Thus, 
these muscular columns, whose use has for a long time con- 
stituted a problem of great difficulty in physiology, perform a 
double function, mainly that of sustaining the auriculo-ven- 
tricular valve through the chorde tendines, and of prevent- 
ing its retroversion during ventricular contraction; for, being 
themselves offsets from, and contracting simultaneously and in 
an equal ratio with, the muscular walls of the ventricle, they 
neutralise the relaxing effect upon the valve, which must 
otherwise result from the gradual approximation of the apex 
towards the base of the heart in the progress’ of ventricular 
systole. They likewise, by their contraction, approximate the 
free margins of the valves, owing to the connection of each of 
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them with two segments, although of themselves they seem 
incapable of effecting complete closure, notwithstanding the 
high authority of Reid* and Bouillaud+ to the contrary. 

At the first moment of relaxation of the ventricles, the blood, 
now subjected to the pressure of distension in the auricle, rushes 
with considerable force into the ventricle, divaricating the seg- 
ments of the valve, and pressing them against the ventricular 
walls. During the progress of ventricular diastole, however, 
the valves are displaced from the walls of the ventricle, and 
floated athwart the orifice by the accumulating blood, in such 
a manner as not entirely to occlude it, or prevent the further 
entrance of blood. The ventricle being now all but fully dis- 
tended, and the pool of blood in the auricle and ventricle con- 
tinuous through the partially open auriculo-ventricular orifice, the 
active contraction of the auricle propels a further-volume of blood 
into the ventricle, completely distending it, and determining its 
immediate contraction. The pressure to which the blood is now 

subjected by the muscular walls of the contracting ventricle at 
all points of its surface, save at its base, where the walls are non- 
contractile, determines a movement of the mass in this latter 
direction, or towards the point of least resistance, with a force 
equivalent to the pressure exercised, which Halest has estimated 
for the left ventricle at 7°5 feet of a vertical column of blood. 

For the right ventricle, according to the calculation of Haugh- 
ton, the estimate should be somewhat more than one third of 
the preceding.§ This pressure is borne mainly by the auriculo- 
ventricular valve, which is forcibly and rapidly closed, whilst the 
attached chordée tendines, previously relaxed, are put suddenly 
upon the stretch,| yielding with the valves a tension-sound, 
which constitutes the principal element of the first sound of the 
heart. The attachment of two adjacent segments, at both extre- 
meties, to the same papillary muscle, through the chorde ten- 
dinez, must determine a movement of mutual approximation 

* Cyclopedia of Anatomy and Physiology : article “ Heart.” 

+ Traite Clinique des Maladies du Ceur. 

£ Statical Lssays, London, 1769, vol. ii. 

' § Principles of Animal Mechanics, 1873, 


Il Haller (opus citat, tom. i. liber. iy., cor ) erroneously asserts that during ven- 
tricular contraction the chord tendines are relaxed, 
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of their free margins under pressure from behind. I cannot by 
any means admit with Dr. Bell Pettigrew* that “during the 
systole, and towards the termination of that act, the valves are, 
by the contraction of the musculi papillares, dragged down by 
the chorde tendines into the ventricular cavities to form two 
dependent cones;’ nor with Professor Halford, that they are 
projected into the auricles. On the contrary, I believe that 
throughout ventricular systole the valves present a plane sur- 
face towards either chamber, and that, as already stated, the 
principal function of the papillary muscles is to neutralize, by 
their contraction, the relaxing effect upon the chord tendinee 
which must otherwise follow from the approach of the apex 
towards the base of the heart in the progress of ventricular sys- 
tole. Neither can I admit, with the first-named distinguished 
anatomist,+ that during ventricular systole the auriculo-ventri- 
cular orifice undergoes contraction, irrespectively of the approxi- 
mation of its valves; nor, that a greater degree of blood pressure 
is requisite for divaricating the arterial valves than for closing 
those of the auriculo-ventricular openings. 

The orifice of the pulmonary artery is situate at the distal 
extremity of the infundibulum; it is circular in figure, and 
surrounded by a tendinous ring of greater strength and thick- 
ness than that of the auriculo-ventricular opening,t and guarded 
by avalve, the sigmoid or semilunar, consisting of three segments, 
one being placed in front, another posteriorly and to the right, 
and a third posteriorly and to the left side.§ This orifice has an 
average circumference in the adult male of three inches and four 
lines, and in the adult female of three inches three lines; whilst 
the appended valves, detached and expanded in close juxta-posi- 
tion, present a united diameter somewhat in excess of that of 
the orifice which they guard. The tendinous ring which en- 
circles the arterial orifice is composed of three festoons, convex 

* On the Relations, Structure, and Function of the Valves of the Heartin Vertebrata, 
Transact. Royal Society of Edinburgh, vol. xxiii., part iii. 

+ Opus citat, p. 797 and 799. 

t Luton (Wowveuw Dictionnaire de Médecine et de Chirurgie Pratique, Paris, 1868) 
asserts that the auriculo-ventricular zones are stronger than the arterial ; the left 
thicker than the right ; and the anterior demi-zone stronger than the posterior. 


§ Haller (opus citat) defines the relative position of the pulmonary sigmoid valves 
as anterior, posterior, and superior, respectively. 


ae “OQ oe 


AURICULO-VENTRICULAR OPENING. 23 


towards the ventricle, and meeting at acute angles, salient towards 
the artery. Each of these represents about half a circle, the 
diameter of which is to that of the artery as 1 to 3. 

To the upper or concave surface of these tendinous semi-circles 
the valves are attached by their convex edges, and immediately 
above them the artery, which is likewise attached by its middle 
coat to their concave surface but outer edge, expands into three 
recesses, corresponding in situation, depth, and figure, to the 
segments of the valve. These are the sinuses of Valsalva. When 
the valves are partially separated from the wall of the artery, 
the sinuses, bounded externally by the bulging wall of the 
vessel, internally by the arterial surface of the valves, and 
inferiorly or towards the ventricle by the curve of the semi- 
circular tendons, to the inner and outer edges of which, 
respectively, the valves and the middle coat of the artery are 
attached, present each the figure of a boat, and are veritable 
navicular fosse. 

On a line corresponding to the extremities of the tendinous 
curves, and the upper boundaries of the sinuses of Valsalva, the 
wall of the artery is uniformly thick, but that portion of it 
which enters into the sinuses is considerably attenuated. In the 
triangular interspaces between the adjacent convex edges Of the 
tendinous festoons at the root of the artery, a dense layer of 
fibrous tissue, continuous with the festoon on either side, and 
lined by the endocardium, alone constitutes the wall of the 
ventricle, 

The segments of the valve are thick and uniform along the at- 
tached border, but thin and double festooned on the free margin. 
They are composed, like the tricuspid valve, of a reduplication of 
the endocardium, with fibrous tissue interposed. The arrangement 
of this latter element deserves special attention. According to 
Pettigrew,* a tendinous thread of extreme tenuity passes along 
the free border of the valve on each side, to meet in the centre, 
where a nodular thickening exists, known as the corpus arantit. 
From all points of the convexity of this marginal tendon others 
of still greater tenuity pass off at acute angles, descending 
obliquely inwards, the most internal intersecting in the Pcate 


* Opus citat, p. 769 et sequent, and plate xxviii. 
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line of the valve, whilst the external descend towards its at- 
tached border, intersecting in their course those placed lower 
down. Between this marginal filament and the next band of 
magnitude beneath, the valve over an extent of several lines is 
thin and pliant, and composed only of the two layers of endo- 
cardium, with the offsets from the marginal tendon previously 
described ; this is the dwnwla. Beneath this four or five strong 
tendinous bands arise on each side from the tendon at the at- 
tached border of the valve, and, at equal distances apart, course 
downwards and inwards with a gentle curve, concentric with . 
those of the margins, and branching as they advance, to intersect 
those from the opposite side along the middle line; and finally, 
from the lower margin of the valve, at the bottom of the sinus, 
several small bands pass upwards and inwards on either side of 
the mesial line, bracing the others, and giving increased thick- 
ness and strength to the attached border of the valve. 

During ventricular systole the semilunar valves are divari- 
cated against the walls of the artery by the centrifugal pressure 
of the escaping column of blood; and according to Haller, the 
purposes of the sinuses of Valsalva is to furnish recesses in 
which they may be lodged at this moment, out of the course of 
the bl6od. The position of the valves, however, above the ten- 
dinous ring, and their extreme tenuity, would seem to render 
such a provision scarcely necessary. It seems more probable 
that the use of the sinuses, as urged with much emphasis by 
Pettigrew, has reference to the direction of closure of the valves. 

At the termination of ventricular systole, the elastic recoil of 
the walls of the artery determines a backward movement of that 
portion of the column of the blood in proximity to the ven- 
tricle ; by this movement the valves are closed over the opening 
with a suddenness and force sufficient to elicit a tension-sound, 
known as the second sound of the heart. The direction of the 
blood-pressure, by which the valves are thus closed, is so 
modified by the pouching of the artery at the sinuses, that if 
the axes of the columns borne by the three valves respectively 
were prolonged towards the ventricle, they would meet imme- 
diately below them in the axis of the passage. Hence the 
valves, pressed against one another at the moment of closure, 
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become mutually sustaining, and the force that would tend to 
effect their retroversion into the ventricle, is converted into an 
agency by which that accident is averted. 

It has been already shown that the diameter of the conjoined 
valves exceeds that of the orifice, and that the lunule are much 
thinner and more flexible than the remainder of the valve; if 
to these two conditions be added the shortness of the marginal 
tendons, by which the free edge of each valve is slung up be- 
tween the most elevated points of the corresponding tendinous 
festoon, and the convergence towards the arterial orifice of the 
lines of blood-pressure from above, it will be manifest that 
retroversion cannot occur without rupture of the valve; and 
further, that rupture cannot take place within the area of the 
lunul, which are disposed dos @ dos, and out of the lines of 
blood-pressure. Experience proves the correctness of both 
these conclusions, displacement of one or more of the seg- 
ments into the ventricle having never been met with in the 
absence of disintegration or detachment to some extent, and 
rupture being confined to the central and attached portions of 
the valves. The absence of an apparatus of muscles and ten- 
dons, destined to prevent retroversion of the semilunar valves 
during arterial systole, such as that previously discussed in 
connection with those of the auriculo-ventricular opening, 
may be explained in part by reference to the mechanical ob- 
struction to the transit of the blood which would result from 
their presence in the narrow channel of the artery, but chiefly 
by the fact that such a provision is unnecessary, and would be 
totally inapplicable to the circumstances under which the semi- 
lunar valves are brought into action. The force by which the 
valves are closed in both instances is, no doubt, blood pressure ; 
but in the one case this is the equivalent of the elastic reaction 
of the artery in the direction of its axis, whilst in the other it 
is the representative and guage of a much greater force, the 
active contraction of the walls of the ventricle, operating not 
only towards a common centre, but with a definite movement 
of approximation of the apex towards the valves. The form of 
the artery favours the application of the provision actually made 
for the support and protection of its valves : and experience 
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proves that this provision is fully adequate to its purpose, 
whilst the greater size and power of the ventricle would render 
such an arrangement not only unsuitable, but insufficient. 

The left ventricle occupies the posterior, inferior, and left 
portion of the heart, extending to the apex, which it entirely 
forms; about one-third of its superficial extent enters into the 
anterior surface of the heart, the remaining two-thirds consti- 
tuting the left border, posterior surface, and part of the inferior 
surface of the organ. In figure it represents a slightly flattened 
cone, and in section it is ovoid, the long diameter from before 
backwards, the septum being concave to the left. Pettigrew* 
describes the cavity of the left ventricle as circular at the base, 
oval half an inch from the base, irregularly triangular half an 
inch still lower down, more decidedly triangular two inches from 
the base owing to the projection of the musculi-papillaries, and 
finally bayonet-shaped at the apex. The walls are thickest at the 
junction of the basic fourth with the apicial three-fourths of its 
length, and here they are equal to thrice the thickness of those of 
the right ventricle. The endocardium is more opaque, and the 
columnze carneze are smaller, but more numerous and more 
closely reticulated than in the right ventricle, especially towards 
the apex; but on the upperportion of the anterior wall and 
septum they are entirely absent. 

The musculi papillaries are only two in number, both arising 
in close proximity to the septum, one from the anterior and 
the other from the posterior wall of the ventricle. They are 
much thicker, and the chorde tendinez are stronger and less 
numerous than in the right ventricle. At the base the auriculo- 
ventricular and arterial orifices are situate, the former poste- 
rior and to the left, the latter anterior and to the right side, 
and in much closer mutual proximity than the corresponding 
orifices in the right ventricle. The left auriculo-ventricular 
orifice, smaller than the right,/ is ovoid in figure, the long 

* Philsop. Transact., part iii. 1864. 

+ Dr. Peacock estimates the average circumference of the auriculo-ventricular 
orifice as follows : 

Males. Females, 


Right 4 inches 6 lines. 4 inches 0 lines. 
Left 3 ” 7 ” 3 ” 10 ” 
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diameter directed obliquely from before and from the left side 
backwards and to the right; it is surrounded by a strong 
tendon, and guarded by a valve, the mitral, thicker and stronger 
‘than the tricuspid, and consisting of two segments. Of these 
the larger, interposed, between the two openings, is placed with 
relation to the auriculo-ventricular orifice anteriorly and to the 
right, whilst the other and smaller segment is posterior and to 
the left.* 

The musculi papillaries of the left ventricle are connected 
through the chorde tendineze with the segments of the mitral 
valve, in a manner in no respect different from the arrangement 
already described in the right ventricle. The function of the 
mitral valve is likewise similar to that of the tricuspid; and the 
explanation already given as to the mechanism of closure of the 
latter, may be applied, mutatis mutandis, to that now under 
consideration. 

The orifice of the aorta is situate at the superior, anterior, 
and right portion of the ventricle ; it is circular in figure, some- 
what smaller than that of the pulmonary artery, posteriorly and 
to the right of which it lies, but separated from it by the septum 
of the ventricles. The sigmoid or semilunar valves, three in 
number, and placed with respect to the opening, one anteriorly 
and to the right, another anteriorly and to the left, and a third 
posteriorly, are much stronger, and the corpora arantii more 
prominent than those in connection with the pulmonary artery. 
The tendinous zone, similarly constructed, is likewise stronger. 
It is lodged in the anterior angular recess between the two 
auriculo-ventricular zones, and the triangular interval bounded 
by all three, is occupied in the ox by a calcareous mass, the 
so-called os cordis, which in the human heart is represented by 
fibro-cartilage. The sinuses of Valsalva are deeper and largert 

* Haller (opus citat) says the mitral orifice is oval horizontally, the valves being 
respectively ‘‘ superior” and ‘inferior.” 


t Peacock’s estimate of the mean circumference of the arterial orifices is as 
follows : 


Males. Females. 
Right (pulmonary) 38 inches 4 lines, 3 inches 3 lines. 
Left (aortic) Bea 0) a5 2 ast OP 33 


+ Haller (opus citat) states that there are no aortic sinuses in the foetus or infant, 
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than those of the pulmonary artery; from the two anterior. of 
these sinuses the coronary arteries take origin, the anterior from 
the left, and the posterior from the right sinus. Briicke main- 
tains that the orifices of these vessels are within range of the 
valves, and covered by them when raiged; whilst Haller,* 
Senac,} Bertin,t and Morgagni, and most modern authorities, 
hold a contrary opinion. I agree with the latter, being con- 
vinced, from personal examination in the dissecting room and 
dead-house, of a great number of hearts free from disease of the 
aortic valves, that Brucke’s opinion is incorrect. 

To this subject I shall have occasion to revert when discussing 
the rhythm of the heart. 

The muscular fibres of the heart observe an apparently com- 
plex arrangement, being disposed in successive layers, each of 
which affects a different course from those superficial to and 
those beneath it. Vesalius§ described the fibres of the ventricles 
as being, some straight, some oblique, and others transverse ; the 
deep fibres taking a course contrary to that of the superficial. 
He compares the arrangement to a “ plait of rushes.” 

Lower§ believed that from the tendinous rings surrounding the 
auriculo-ventricular openings, the fibres of the ventricles, dis- 
posed in two planes, a superficial and a deep, expanded over the 
chambers in a spiral manner ; a few at the surface run straight 
from base to apex. The external fibres embrace the two ventri- 
cles; those which cover the right ventricle ascend from left apex 
to right base, and those which cover the left ventricle ascend 
from right apex to left base. The fibres, though somewhat 
spirally disposed, are not in unbroken continuity, the arrange- 
ment being that of the figure of 8, the fibres which pass in one 
direction form the external surface, whilst coursing in the 
opposite direction they line the internal surface. The most 
superficial fibres only pass to the apex, those more deeply seated 
turning inwards sooner. 

Lancisi§ held that a tendinous ring surrounded each of the 
four openings of the heart, and that from those of the auriculo- 
ventricular orifices the fibres arose and passed spirally round 


* Opus citat, liber. iv. cor. p. 367. t Traite des Maladies du Ceur. 
+ Traite dela Structure du Cuur, p. 365-6. § Cited by Senac (opus citat). 
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the ventricles, being interlaced like wicker-work in their course. 
The fibres of the auricles start from the roots of the vene cave 
and pulmonary veins, and passing over the auricles in two 
layers, viz., external and internal, end in being attached to 
the tendons of the auriculo-ventricular openings. 

Senac* describes three layers of fibres in the ventricles. The 
most superficial arise from the veins and auricles, and pass 
spirally from base to apex. Several, however, dip into the 
substance of the heart, and seem to serve as “ binding” fibres 
for others. The principal fibres turn in at the apex and pass 
upwards, forming the internal surface of the ventricles. The 
descending fibres incline at different angles to the axis of the 
ventricles, some at acute, and others at nearly right angles, 
the latter not reaching the apex, and all return to be attached 
to the tendinous rings of the auriculo-ventricular openings. 
Between the descending and the ascending fibres is a third 
layer similarly disposed, but not traceable to the base. The 
arrangement is the same for the two ventricles, and their fibres 
conjointly form the septum. 

Winslow maintained that the heart was composed of two 
muscular sacs enclosed in a third, which was equally muscular. 
Haller+ describes all the fibres of the ventricles as seeming to 
him oblique, approaching rather the horizontal than the vertical 
line. Arising in the situation of the right auricle, they are bent 
round the anterior or convex surface of the heart, to the apex, 
and thence back to the right auricle along the inferior or plane 
surface of the heart. Near the base many fibres run inwards 
towards the cavity to form the carnese columne, and hence the 
walls are thinner at the apex than at the base. The external 
and internal strata are more oblique, the intermediate fibres 
more transverse. In the septum cordis the fibres of both ven- 
tricles are interlaced, but nearly parallel. The fibres of the 
musculi papillaries are straight, and run from apex towards 
venous (auriculo-ventricular) openings. 

He described the superficial fibres of the left auricle as being 
transverse, and the deep as oblique, some ascending, some descend- 
ing, and others surrounding the orifices of the pulmonary veins. 


* Opus citat. + Opus citat, liber. iy., cor. 
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Pettigrew* has carefully studied and minutely described the 
arrangement of the muscular fibres of the heart. According to 
him the ventricles are composed of seven superposed layers of 
fibres, 7.¢., three superficial layers, a “middle layer,’ and three 
deep layers. The three superficial layers run from base to apex, 
and from right to left downwards, with progressively increasing 
obliquity, the first nearly vertical, and the third nearly horizon- 
tal, whilst the fourth or middle layer is all but horizontal. These 
fibres are connected at the base chiefly with the auriculo-ventri- 
cular tendinous rings, but partly also with those of the arterial 
orifices; a few likewise with the columne carnee. They do 
not, however, arise from those rings, being connected with them 
only by areolar tissue. Several are inflected from the anterior 
surface, in the line of the anterior coronary groove, to form the 
ventricular septum, two thirds of which are formed of the in- 
flected fibres of the left ventricle, and one-third by those of the 
right ventricle. In the septum the inflected fibres course obli- 
quely upwards. The fibres of the deep layers run from apex to 
base, and from right to left wpwards, likewise with progressively 
increasing obliquity, those of the first (fifth from the surface) 
being nearly horizontal, and those of the third (seventh from 
the surface) nearly vertical. The deep fibres are continuous 
with those of the superficial layers at the apex and base, so as to 
form a series of concentric elipses, the seventh with the first, 


the sixth with the second, and the fifth with the third, respec-_ 


tively. The layers are curtailed in vertical dimensions in 
progressive ratio from the first to the seventh, so that the ex- 
treme apex is composed of only a single layer, viz. the first, 
the anterior and posterior portion of which are so inflected and 
mutually involved that the anterior fibres, after curving round, 
enter the apex at the posterior surface, and become continuous 
with the posterior colume carne and papillary muscle ; whilst 
the posterior fibres, after being inflected to the front, enter the 
apex anteriorly, and become continuous with the anterior carnese 
columnee and papillary muscle. Thus is formed the “ vortex,” 

* On the Arrangement of the Muscular Fibres in the ventricles of the Vertebrate 


Heart, with Physiological Remarks, by James Bell Pettigrew, M.D., Philosop. Trans., 
part iii, 1867. 
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or “whorl,” at the apex of the left ventricle. The aggregate of 
the column carnez and musculi papillares constitute the 
seventh layer, which courses spirally from right to left, and from 
apex to base. 

The right ventricle is moulded on the left. The septum ven- 
triculorum is formed by an inflection of the anterior wall in the 
line of the anterior interventricular sulcus, and none of the 
layers cross this groove except a narrow band derived from the 
superficial layers near the base, whilst posteriorly all the layers 
eross the groove. Hence, perhaps, the deficiency of the basal 
portion of the septum ventriculum in the early stage of embry- 

onic development. The inflected or septal fibres derived from 
the right ventricle belong exclusively to the three superficial 
layers; all the more deeply seated fibres being interrupted at the 
septum. Hence the right side of the septum is much thinner 
than the left. 

The layers entering into the right ventricle are less thick than 
those of the left, a fact which explains the comparative thinness 
of the walls of that chamber. The walls of both ventricles are 
thickest at the centre, owing to the relative vertical dimensions 
of the successive layers previously described. 

The sinuses of the auricles are composed of a superficial 
layer common to both auricles, and passing horizontally from 
one to the other, but most distinctly so on the anterior surface. 
A great portion of this layer is inflected into the interauricular . 
septum posteriorly; and two deep layers, one of which consists 
of looped fibres connected by both their extremities with the 
auriculo-ventricular rings, and the other of annular fibres, situate 
at the ven cavee, the coronary sinus, and the pulmonary veins, 
and constituting a sort of sphincter for these vessels. Upon the 
vene cavee and the pulmonary veins these fibres extend from 
the auricles nearly half an inch. The walls of the appendices 
consist of a superficial layer of annular, and a deep layer of 
vertical fibres, the musculi pectinati already described. 

Luton * describes the fibres of the ventricles as common and 
proper. The former are the “unitive” fibres of Gerdy, and are 
disposed on the anterior and posterior surfaces. The anterior 


* Nouveau Dictionnaire de Médecine et de Chirurgie Pratique ; Paris, 1868, 
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fibres pass down from right to left, and from base to apex, and 
are disposed in three ways, being all, however, rolled in at the 
apex like a whorl, leaving a minute aperture between, through 
which the ventricle may be entered without dividing any of its 
fibres. One set, the “simple looped fibres” (Bourgery), pass 
from the anterior to the posterior wall, and return to the base 
along the internal surface of the posterior wall, to be inserted 
into the posterior segments of the aortic and mitral zones. 
Another set, the “figure of 8” fibres (Bourgery), pass from be- 
hind forwards at the apex, course along the inner surface of the 
anterior wall to the base, where they are likewise attached to the 
anterior segments of the aortic and mitral zones. The third set 
passes in to form the columne carnez, and are inserted through 
the chordée tendinez into the segments of the mitral valve. 

The posterior “unitive” fibres pass from the posterior seg- 
ments of the auriculo-ventricular zones, obliquely downwards and 
to the right edge of the heart, where they enter the right ventricle 
in succession, along the entire right border, the longest being at 
the apex, and are thence reflected upwards on the inner surface 
of the anterior wall, forming “ simple loops,” to be inserted into 
the right auriculo-ventricular zone, and that of the pulmonary 
artery, and also forming columne carnez to be inserted through 
the chordee tendinez into the tricuspid valve. 

The proper fibres of the ventricles are disposed in loops at- 
tached to the anterial and auriculo-ventricular zones, and form 
- cylinders, open at the apex (but here narrow), and at the 
auriculo- ventricular orifice, and interposed between the de- 
scending and ascending layers of the “unitive” fibres. The 
septum is formed of fibres derived from both ventricles, but 
chiefly the left. 

The auricular walls are likewise composed of two layers of 
muscular fibres, viz., a common and a proper. 

The muscle of the heart, according to Kélliker,* differs from 
voluntary muscle in the following particulars, viz., the fibres 
are only one third the size of those of voluntary muscle; the 
longitudinal strive are occasionally better marked than the trans- 
verse; they are more easily broken up into filaments and frag- 


* Traité dW’ Histologie Humaine. 





THE CORONARY ARTERIES. 33 


ments. The sarcolemma is difficult of demonstration, save by 

‘reagents. The primitive fasciculi are often infiltrated with fatty 
granulations disposed in lines, a condition which exists in an 
exaggerated form in fatty degeneration. The fibres are not, as 
in yoluntary muscle, disposed in fasciculi of different orders, 
but are closely packed, with very little connective tissue, and 
are connected with one another by branched fibres, which justi- 
fies the conclusion that they contract simultaneously. I have 
found the average diameter of the fibres to be 1-1300 of an inch; 
but the linear arrangement of highly refractile granules within 
the fibres I have not met with, save in the early stage of fatty 
degeneration. This “granular” condition of the fibres is re- 
garded by Ormerod * as precursory to fatty transformation. 

The arteries of the heart, named coronary from their peculiar 
disposition in the form of circlets or chaplets, are usually two in 
number, the right or posterior, and the left or antertor. They 
arise from the aortic sinuses of Valsalva, immediately above the 
level of the free edges of the valves when raised against the 
walls of the vessel. The former from the anterior and right, 
and the latter from the anterior and left sinus. 

Occasionally both vessels arise by a common trunk, which 
subdivides into two branches, representing the usual arteries. 
Still more rarely there are three, or even four parent trunks, the 
supernumerary vessels arising as duplicates from the anterior 
sinuses, but smaller in size than the representatives of the usual 
vessels. 

The right coronary artery descends between the root of the 
aorta and the right auricular appendix ; it then enters the right 
auriculo-ventricular groove, passes horizontally to the right, and 
divides into two branches. Of these the smaller descends obli- 
quely to the left, along the right border of the heart to the right 
apex, whilst the larger or horizontal branch continues in the auri- 
culo-ventricular groove, to the posterior interventricular sulcus, 
where it undergoes further division into two branches, viz. a 
vertical or larger, which descends in that groove to the apex, 
and a horizontal, which terminates by anastomosing with the 
horizontal branch of the left coronary artery. In its course the 


* St. Bartholomew's Hospital Report, vol. iv., 1865. 
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trunk of the right coronary artery supplies small branches to the 
right auricular appendix, pulmonary artery, right auricle and 
ventricle, whilst its branches are expended in supplying the 
right auricle and ventricle, and the posterior part of the septum 
ventriculorum. 

The left coronary artery descends obliquely to the left, be- 
tween the pulmonary artery and appendix of the left auricle, 
to the anterior interventricular groove, where it undergoes divi- 
sion into two branches, the larger of which descends in that 
groove to the right of the apex, where it inosculates with the 
vertical branch of the right coronary,* whilst the smaller takes a 
horizontal course in the left auriculo-ventricular sulcus, to anas- 
tomose posteriorly with the corresponding branch of the right 
artery. This branch supplies by its trunk some branches to 
the aorta, pulmonary artery, and left auricular appendix, and by 
its two branches of division, the left auricle and ventricle and 
the anterior portion of the septum. 

The coronary veins are divisible into the great cardiac or coro- 
nary vein, and the small coronary veins. The great coronary 
vein commences at the apex of the heart, whence it ascends by 
the anterior interventricular furrow, receiving in its course 
superficial and deep branches from both ventricles, and from the 
septum. At the base of the ventricles it becomes horizontal, 
passing in the left auriculo-ventricular groove to the posterior 
surface of the heart, and opening into the right auricle between 
the orifice of the inferior vena cava and that leading into the 
right ventricle. This vessel, in the terminal portion of its course, 
is remarkable for its large size, aud named the coronary sinus ; 
it receives tributary branches from the left auricle and ventricle; 
amongst the latter is a large branch which ascends along the 
left border of the heart to join the principal trunk at a right 
angle, and a still larger vein, the posterior interventricular, which 
ascends from the apex by the posterior interventricular groove, 
and opens into the coronary sinus at its termination. 


* Hyrtl (Nat. Histor. Review, 1861, p. 321) as the result of aseries of experiments 
with injection, declares that the communication between the right and left coronary 
arteries, if it exist at all, is not such as to admit of the passage of ordinary injection 
material from one to the other. 
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The coronary veins are unprovided with valves, save at their 
openings into the sinus. The communication of the sinus with 
the right auricle is guarded by the valve of Thebesius already 
described. Cruveilhier* denies the alleged competency of this 
valve to prevent reflux, because, in his experience, injection 
thrown into the auricle by the superior vena cava has always 
found entrance into the coronary sinus. The contraction of the 
auricle, however, at the only period when the contained blood is 
subjected to pressure equivalent to that of an injecting syringe, 
is probably sufficient to insure the closure of the orifice and 
prevent reflux. The small coronary veins are those which have 
been previously described as conveying blood, chiefly from the 
right side of the heart, and opening by minute orifices into the 
right auricle. . ; 

The nerves of the heart ave derived immediately from the 
cardiac plexuses, two in number, viz., the superficial and the 
deep. These plexuses are formed by the union of the cardiac 
branches derived from the three cervical ganglia‘of the sympa- 
thetic, and those’ from the pneumogastric and the recurrent la- 
ryngeal nerves. 

The. cardiac nerves from the sympathetic are three in number, 
the superior, middle, and inferior. The swperior or superficial 
cardiac nerve arises by two branches from the superior cervical 
ganglion, and by an equal number from the sympathetic cord 
below it ; it descends the neck, resting on the longus colli muscle 
behind the carotid sheath, and inside the middle cervical gang- 
lion; at this point it gives off a large branch which undergoes 
division into three. One of these crosses over the inferior 
thyroid artery, and descends to the thyroid body, whilst the two 
remaining branches embrace the common carotid artery, and 
descend on its anterior surface to join the first cardiac branch of 
the pneumogastric. The nerve then passes across the inferior 
thyroid artery and recurrent laryngeal nerve, and on the right 
side enters the chest either before or behind the subclavian 
artery, and is conducted by the arteria innominata to the arch 
of the aorta, behind which it passes to join the posterior cardiac 

* Descriptive Anatomy, vol. ii., p. 766. 
-T Senac denies that any of these veins open into the left side of the heart. 
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plexus, giving off a few branches which twine around to the 
anterior surface of that vessel. 

The nerve of the left side enters the chest, resting on the left 
common carotid artery, and crosses the arch of the aorta ante- 
riorly or posteriorly (usually the former) to enter the anterior 
cardiac plexus. These nerves, in their course, communicate with 
the external laryngeal, the pneumogastric, the middle cervical 
ganglion, and the recurrent laryngeal. 

The middle cardiac nerve, also named deep and great cardiac 
nerve, arises from the lower and inner angle of the middle cer- 
vical ganglion ; it then descends behind the carotid sheath, and 
enters the chest on the right side by passing either in front of 
or behind the subclavian artery*; and on the left, between the 
carotid and subclavian arteries. In its course down the neck it 
communicates with the superficial cardiac, and the recurrent 
laryngeal nerve, and after entering the chest follows the course 
of the trachea, by which it is conducted to the deep cardiac 
plexus.+ In -the thorax, the deep cardiac communicates with 
the recurrent laryngeal and the superficial cardiac nerves, the 
connection with the latter being established, on the right side, 
on the posterior and external surface of the innominate artery. 

The inferior cardiac nerve arises from the lower cervical, fre- 
quently also in part from the first thoracic ganglion; on the 
right side it descends behind the subclavian artery; and on the 
left, in company or in union with the middle cardiac nerve, to 
enter the deep cardiac plexus. 

On both sides this nerve communicates with the middle car- 
diac and the recurrent laryngeal; and on the right, this is ob- 
served to take place behind the subclavian artery. 

The cardiac branches of the pneumogastric are derived in 
part directly from that nerve, and in part from the recurrent 
laryngeal. “The former are, in the neck, superior and inferior. 
The superior cardiac branch or branches of the pneumogastric 
arise from that nerve about the level of the thyroid cartilage, 
and after a short course downwards, are lost by uniting with the 


* Scarpa (opus citat.) describes it as invariably passing in front of the subclavian 
. artery. °° 
+ According to Scarpa (opus citat.) it is lost in the cardiac ganglion of Wrisberg. 
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sympathetic cardiac nerves.* The dnferior cardiac is a nerve of 
’ considerable size, arising from the pneumogastric at the lower 
part of the neck; on the right side it enters the chest on the 
outer side of the innominate artery, and joins one of the cardiac 
branches of the sympathetic, which it accompanies into the deep 
cardiac plexus. The inferior cardiac nerve of the left side 
passes in front of the aorta to enter the superficial cardiac 
plexus. Finally, within the chest, the right pneumogastric gives 
off, whilst lying on the side: of the trachea, a few small branches 
which descend to the deep cardiac plexus; but on the left side 
these branches come from the recurrent laryngeal; which nerve 
also gives off on the right side several cardiac filaments from 
the convexity of its curve. 

The superficial cardiac plexus lies within the curve of the arch 
of the aorta, and in front of the right branch of the pulmonary 
artery. It is formed from the left superior or superficial car- 
diac nerve, which ends in it wholly or in greater part; and the 
inferior cardiac branch of the left pneumogastric, and occasion- 
ally also that of the right side. At the point of union of the 
two nerves which contribute to form this plexus, a small gangli- 
form enlargement, the cardiac ganglion of Wrisberg, is occa- 
sionally found. This plexus ends in the anterior coronary 
plexus ; but from it pass numerous lateral branches in front of 
the left pulmonary artery, to the left anterior pulmonary plexus. 

The deep cardiac plexus lies between the transverse portion 
of the arch of the aorta, and the bifurcation of the trachea, 
above the point of division of the pulmonary artery. In it ter- 
minate the cardiac branches of the cervical sympathetic, except 
the left superior; and those of the pneumogastrics, except the 
left inferior ; besides those derived from the recurrent laryngeal 
nerves of both sides. From the right side of this plexus a great 
number of branches descend in front of the right pulmonary 
artery, to join the branches from the superficial plexus in the 


* Scarpa (opus citat.) describes two superficial cardiac nerves as arising from the 
pneumogastric on each side ; the superior a short distance above the subclavian 
artery on the right side, and passing down in front of that vessel at its origin ; the 
Bae likewise above the subclavian artery on the right, and entering the chest in 

ront of it. 
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formation of the anterior coronary plexus; from it, likewise, 
some branches pass behind the pulmonary artery, to supply 
the right auricle, and a few to join the posterior coronary 
plexus; and from its left side a few filaments pass along the 
ductus arteriosus into the superficial plexus, whilst the greater 
number of branches enter the posterior coronary plexus. From 
both sides of the deep plexus several branches are given off to 
the anterior pulmonary plexuses. , 

The coronary pleauses correspond in number and position with 
the coronary arteries, the course of which they follow on the 
surface of the heart.* The anterior coronary plexus is derived 
primarily from the superficial cardiac; it is placed between the 
pulmonary artery and aorta, below which point it is reinforced 
from the deep cardiac, and- sends off numerous branches which 
accompany the anterior coronary artery in its course. 

_ The posterior coronary plexus is formed chiefly from the left, 
but receives a few branches from the right extremity of the 
deep cardiac plexus. It accompanies the posterior coronary 
artery to the posterior surface of the heart. ; 

Nerve filaments fiom the coronary plexuses accompany the 
branches of the coronary arteries, not only on the surface, but 
likewise into the substance of the heart. They are distributed in 
the muscular tissue of the organ, and form a fine net-work be- 
neath its lining membrane, easily seen in the heart of the lamb. 

These nerve-fibres freely intercommunicate in the substance 
of the heart, and at their points of junction minute gangliform 
enlargements, first described by Remak,+ may be observed. 
These ganglia are dispersed everywhere through the muscular 
tissue of the heart, but may be found in greatest number in the 
interventricular and the auriculo-ventricular septa. Three of 
these demand special notice, viz, the ganglion of Remak par 
excellence, near the opening of the inferior vena cava; that of — 
Bidder near the mitral orifice; and the ganglion of Ludwig in 
the wall of the right auricle. 


* Scarpa (Tubule Neurologice, Ticini, 1794, passim) in his description of the coro- 
nary arteries and plexuses, transposes both. Thus, he describes the right coronary 
artery and plexus as anterior, and the left as posterior. 

+ Miiller’s Archiv. 1844, 





THE LYMPHATICS OF THE HEART. 39 


The sub-pericardiac ganglia (so called) of Lee are generally 
regarded as only thickenings of the neurilemma. To the ganglia 
in the septa between the auricles and ventricles, in the imme- 
diate vicinity of the auriculo-ventricular openings, the experi- 
ments of Paget have directed special attention, as intimately 
associated with the rhythmic action of the heart. 

The lymphatics of the heart are deep and superficial. The for- 
mer permeate the substance of the heart and terminate in the 
latter, which follow the course of the blood vessels from the apex 
towards the base, and there form by their union two large trunks, 
one for the right, and another for the left side. The right lym- 
phatic trunk ascends, resting upon the aorta, and crosses the 
transverse portion of the arch between the innominate and the 
left carotid arteries, to the trachea, and thence to the right lym- 
phatic duct, which it enters. 

The left trunk courses along the trunk of the pulmonary 
artery to its bifurcation. It then passes behind the arch of the 
aorta to the trachea, which conducts it into the neck, where it 
opens into the thoracic duct near its termination. These two 
trunks in their course along the aorta and pulmonary artery, 
form,.each, by their frequent division and reunion, a chain 
rather than a single vessel. 

The dimensions, weight, capacity, and thickness of the heart, 
and its various parts, are subject to such considerable variety, 
even within the limits of health, that it is difficult, and in the 
opinion of many authors impossible, to fix a standard of com- 
parison. The following estimates are given as the means of a 
great number of experiments by the subjoined authors. 


Measures of size are given in inches and decimals of an inch ; measures of capa- 
city in ounces and decimals of an ounce. 


Bizot’s measurements, with the exception of the depth of the sigmoid valves, are 
given as rendered into British measure in Dr. Stokes’s work on Diseases of the 
Heart and Aorta. 
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Doctor Herbert Davies,* in a communication to the Royal So- 
ciety, lays down a law of fixed relative proportion between the 
areas of the orifices on the two sides of the heart, which may be 
briefly stated as follows, viz.: As an indispensable condition to 
the maintenance of the circulation, and the avoidance of stasis, 
equal volumes of blood must pass through the corresponding 
orifices on the two sides of the heart. in the same time, or during 
the systole of the auricles and of the ventricles respectively; but 
as the systemic is more extensive, and liable to greater and more 
numerous obstacles than the pulmonic circulation, it must be 
effected with greater velocity and force than the latter, in order 
to be accomplished within the same time, and with equal cer- 
tainty, and the left ventricle must exceed the right in thickness 
‘im an equal proportion; but in order that the same volumes of 
blood shall pass through corresponding orifices within the same 
period of time, but with different velocity and force, the areas of 
the orifices must differ in a degree correlative with that of the 
velocity and force of the circulation through them, but iversely; 
and furthermore, the relative proportion of the area of the cor- 
responding orifices on the two sides of the heart is the same; 
thus, the area of the tricuspid : area of the mitral orifice :: area 
of pulmonic : area of aortic orifice. The velocity of the streams 
through the respective orifices is inversely as the areas of those 
orifices. Through the tricuspid orifice the velocity of the current 
is 5 inches per second, through the mitral 7 inches; pulmonic, 
7:3 inches, and aortic 23:1 inches in the second. 

This is a most important communication, as placing upon a 
proper and scientific basis the relative size of the corresponding 
orifices, and thickness of the walls of the corresponding chambers 
on the two sides of the heart. 

The proportion which the weight of the heart bears to that 
of the body has been variously estimated; by Tiedemann it is 
given as 1: 160; by Clendinning as 1 : 158 (male), 1: 149 (female); 
and by Reid as 1 : 169 (male), 1 : 176 (female). 

Bouillaud+ states that the walls of the heart increase in 

* Transactions of Royal Society, 1870, and Abstract in Med. Press and Circular, 
27th April, 1870. 

+ Traite Oliniqué des Maladies du Ceur, tome premier, 1835, 
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thickness in a progressive ratio from 16 to 40 years, being 
thicker in persons of strong build and tall stature than in those 
of the opposite conformation. 

According to Reid* the heart increases in weight during the 
entire period between 16 and 70 years, being in the male 
8o0z. 10dr., and in the female 6 oz. 13dr. at the first-mentioned 
age, and 120z. 6dr. and Yoz. 5dr. respectively, at the age of 70 
years. Peacock’s} estimates for these ages respectively, in the 
two sexes, are, male 80z. 23dr., female 80z. 12dr.; and male 10oz. 
132dr., female 7oz. 

Bouillaud estimates the weight of an atrophied heart as in 
the mean 175 grammes below the standard, and an hypertro- 
plied heart as having a mean excess in weight of 211 to 298 
grammes. The most hypertrophied heart, he adds, is more than 
five times the weight of the most atrophied, and nearly thrice 
that of the normal heart. The heaviest heart which he has met 
with weighed 21}0z. Lobstein has seen one which weighed 
320z. after removal of clots. I have in my possession two 
hearts, to be referred to in the sequel, each of which weighs 
over 320z.; one of these was removed from the body of a boy 
under eighteen years of age. Dr. Stokes{ has exhibited to the 
Pathological Society a heart, with adherent pericardium, which 
weighed 4lbs. 2o0z. ; 

The following graphic account of the development of the heart 
and great vessels is taken from Quain’s Anatomy :§ 

“The heart first appears as an elongated sac or dilated tube 
lying at the forepart of the embryo, having two veins connected 
with it behind, and a large arterial trunk proceeding from it in 
front. This tube exhibits rhythmic contractions of its walls 
from a very early period. Its form is at first symmetrical, but 
soon it becomes curved or bent upon itself like a horse-shoe, 
and projects on the ventral aspect of the body towards the right 
- side. : 

* Lond. and Edinb. Monthly Jour. of Med. Science, April, 1848. 
+ Ib., 1846, and subsequently (1854) printed in separate form. 
‘{ Pathol. Society (Dublin) Reports, 1868-9. 


§ Llements of Anatomy, edited by Drs. Sharpey, Allen Thompson, and Cleland, 
1867, vol, i. p. 323, 


DEVELOPMENT OF THE HEART. 43 


“ As this bending increases, the venous end approaches the 
arterial, and at the same time the tube, which progressingly in- 
creases in size and in the thickness of its walls, becomes divided 
by two slight constrictions into three compartments, opening 
successively into each other. The first, next to the veins, is the 
auricular portion, the middle one is the ventricular, and the 
last, which is the primitive arterial trunk, is named the bulbus 
arteriosus. 

“The auricular portion becomes placed behind the ventricu- 
lar compartment, and relatively to that cavity, considerably 
enlarged. Moreover, two little pouches appear upon it, one at 
each side, which form the future auricular appendages. The 
walls of the ventricular portion are already thicker than the 
rest. 

“The next series of changes consists in the gradual subdivi- 
sion of the single auricle, ventricle, and arterial bulb, each into 
two compartments, to form the right and left auricles, the right 
and left ventricles, and the pulmonary artery and aorta; and 
these changes are accompanied by an alteration in the position 
of the parts with relation to the body, the ventricular portion 
now lying transversely, so as to bring that portion which is after- 
wards to form the apex, towards the left side. 

“This subdivision commences first in the single ventricular 
portion of the heart. A small notch appears externally to the 
right of the apex, which goes on increasing in depth for some 
weeks, and then is again gradually obliterated. In the mean- 
time, about the fourth or fifth week, a septum begins to rise up 
internally from the right side of the heart, at a little distance 
_ from the apex, and from the anterior wall of the cavity, and 
proceeds in the direction of the base, towards the arterial bulb, 
and about the eight week is complete. Traces of the subdivi- 
sion of the auricular portion commence early in the form of a 
_ slight constriction on the outer surface, which marks off the 
future auricles, the left being at first the smaller of the two 
but the auricular septum is not begun until after that of the 
ventricles is completed. About the ninth week it appears, 
growing from above and behind downwards and forwards, and 
at length comes to meet and coalesce below with the rising edge 


44 ANATOMY AND PHYSIOLOGY OF THE HEART. 


of the interventricular septum. The interauricular septum, how- 
ever, remains incomplete during intra-uterine life, and leaves 
an opening in the middle which forms the foramen ovale. The 
farther steps in the separation of the auricles are connected with 
the changes which take place at the entrances of the great veins. 
There are now three large vessels terminating in the auricular 
extremity of the heart. Of these, two correspond with the su- 
perior and the inferior vena cava, and the third is the great 
coronary vein. At first, after the interauricular septum is partly 
formed above, the inferior cava opens directly into the left 
auricle, which is the smaller of the two, but about the twelfth 
week a septum, the valve of the foramen ovale, which afterwards 
forms the floor of the fossa ovalis, rises up on the left side of 
the entrance of the vein, which thus comes to open into the 
right auricle; whilst at the same time the separation of the two 
auricles is also rendered more complete by the gradual advance 
of the valve over the foramen ovale, leaving, however, the 
passage open until after birth. 

« Another valvular fold is developed at an early period on 
the right and anterior border of the orifice of the inferior cava, 
between it and the auriculo-ventricular orifice; this is the Eu- 
stachian valve. It appears to continue the opening of the infe- 
rior cava towards the upper margin of the foramen ovale, and 
directs the blood of the vein through that passage. 

“The left auricle has at first no connection with the ea 
nary veins. The manner in which the connection is afterwards 
established has not yet been ascertained. 

“Originally the heart is composed of a mass of nucleated 
cells, similar in character to those which primarily constitute 
the other organs of the body. Muscular tissue is subsequently 
formed from these cells; but the rhythmic contractions com- 
mence and proceed for some time, whilst the heart is yet com- 
posed of cells, and before the muscular fibres have been deve- 
loped. 

“The Great Vessels: At first the bulbus arteriosus is divided 
into two arches, which pass.upwards and outwards, one on each 
side, then turn downwards, and form a right and left root of the 
aorta, which are at first separate, but afterwards unite behind the 
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heart and in front of the vertebral column, to form the single 

stem of the descending aorta. The distance soon elongates be- 

tween those arches and the arterial bulb, and four other pairs of 
arches appear in series from above downwards, passing outwards 

from the vessel which ascends to the first arch, and opening into 

that which descends from it. Thus there are on each side jive 

arches, an internal or anterior trunk uniting the origins of the 

arches, and an external or posterior trunk uniting their termina- 

tions, and continued into one of the roots.of the aorta. These 

vascular arches are placed each in one of the branchial processes 

of the dorsal plates, but it is to be noted that the whole five 

arches do not co-exist ; for the highest disappear before the las t 
are developed. This arrangement of blood-vessels, together with 

the originally single condition of the heart, corresponds to a 

certain extent with the permanent condition of the heart and 

branchial arteries in fishes, with difference as regards the vascu-- 
lar arches in the human fcetus, and that of mammals, birds, and 

scaly reptiles, that they never present any further branchial sub- 

division. 

“ As the interventricular septum is approaching the base of 
the heart, that is, about the seventh or eighth week, the arterial 
bulb becomes also divided by an internal partition, meeting 
from opposite sides, into two vessels, which are slightly twisted 
on each other, and are so adjusted as to become connected, the 
anterior with the right, and the posterior with the left ventricle; 
these vessels afterwards constitute the commencement of the 
pulmonary artery and of the aorta. A furrow subsequently, 
beginning on the outside, completes the separation into two 
vessels, 

“Whilst the arterial bulb is thus converted into the com- 
mencement of the pulmonary artery and aorta, the five vascular 
arches arising from it undergo a metamorphosis, by which the 
permanent aorta, with the brachio-cephalic vessels and the pul- 
monary arteries, are formed. The general results of this change 
have been observed by several embryologists, but it has not yet 
been made out with certainty in all its details. 

“Ttis generally admitted, however, that the fourth arch on the 
left side (counting from above), which receives blood from the 
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aortic division of the bulb, is persistent, and continuing to en- 
large, eventually becomes the arch of the aorta. The fourth 
arch on the right side, as well as the first, second, and third 
arches on both sides, are obliterated to a greater or less extent, 
while certain portions of them, remaining pervious and connected 
with the aortic arch, appear to form the commencement of the 
great vessels rising from it. 

“Both the arches of the fifth pair were held by Baer to be 
connected with the pulmonary division of the bulb, and to send 
ramifications into the lungs, so as to form the right and left 
branches of the pulmonary artery respectively; the further or 
distal portion of the right arch being obliterated, while the cor- 
responding part of the left side continued open, as the ductus ar- 
tervosus, until birth. According to this view, the third arch on 
each side is persistent as the subclavian artery, and the external 
‘trunk above this remains as the vertebral artery, and the in- 
ternal as the carotid; while the internal trunk between the third 
and fourth arches of the right side becomes the innominate ar- 
tery. In so far as it applies to birds and some reptiles this view 
may be correct. But a different view of the metamorphosis, as 
it occurs in mammalia and man, has more recently been pre- 
sented by Rathke, which has been adopted by Kélliker and 
others, and probably is more consistent with truth. According 
to Rathke, in man and mammalia one arch only, viz., the left 
fifth, is concerned in the formation of the pulmonary arteries ; 
and the fifth arch of the right side is entirely obliterated. From 
the fifth left arch a branch is given off, which, together with 
the proximal part of the arch, forms the pulmonary artery, and 
which divides into the primary branches for the right and left 
lung, the distal part of the arch being converted, as according to 
Baer’s theory, into the ductus arteriosus. The fourth arch of the 
right side, according to Rathke, forms the commencement of the 
right subclavian artery; a branch is given off opposite the ex- 
ternal extremity of the fourth arch on both sides, which forms 
on the right side the remainder of the right subclavian, and on 
the left the whole of that artery ; the vertebral arteries are de- 
rived from the subclavians external to the system of arterial 
arches; the internal trunks in their extent between the third 
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and fourth arches remain as the common carotids, and in the re- 
mainder of their extent form the external carotids, while the 
third arches and the external trunks above them are converted 
into the internal carotid arteries.” 

The heart of the fetus occupies a vertical position in the body 
till about the fourth month, when it commences to undergo a 
partial revolution on its antero-posterior axis, by which the apex 
is carried to the left of the mesial line, and the long axis of the 
organ becomes oblique in relation to it. Again I quote from 
Quain’s Anatomy.* _ “ Fora long period the auricular portion is 
larger than the ventricular, and the right auricle is more capa- 
cious than the left; but towards birth these peculiarities disap- 
pear, and the ventricular portion becomes the larger part of the 
heart. As to the ventricles themselves, the right is at first the 
smaller; afterwards it becomes the larger of the two, and at 
birth their size is about equal. In the right ventricle the infun- 
dibulum is at first less marked than afterwards. 

“For a time the walls of the ventricles are comparatively 
speaking very thick, and the thickness of both is nearly the 
same.” 

The comparatively greater thickness of the walls of the right 
ventricle in the fcetal heart, than in that of the adult, is due to 
the circumstance that in fcetal life the right ventricle has im- 
posed upon it in great part, the function of propelling the blood 
through the vessels of the lower half of the body, and likewise 
through the extensive and tortuous circuit of the placental sys- 
tem; whereas, during extra-uterine existence, the pulmonary 
circulation alone is maintained by this chamber. The salient 
distinttive features of the foetal heart are, the direct communi- 
cation between the right and left auricles through the foramen 
ovale, the patency of the ductus arteriosus, and the large size 
of the Eustachian valve. 

The foramen ovale occupies the lower and posterior part of the 
interauricular septum ; it attains its greatest magnitude about 
the sixth month of fcetal life, is bounded by a smooth and round- 
ed muscular rim, from the lower and posterior portion of which 
a valvular fold, the operculum, of a crescentic figure, and consist- 


* Vol.i. p. 327. 
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ing of a duplicature of the endocardium with some intervening 
fine elastic tissue, ascends. The operculum adheres to the lateral 
boundaries of the foramen, but superiorly it is unattached, and 
here it presents a concave margin, which, although overlapping 
the superior boundary of the foramen, being placed on the left 
side of the septum, admits the passage of a current from right to 
left, but resists one in the opposite direction. Senac* correctly 
holds that the foramen ovale is kept open in the foetus by rela- 
tively greater pressure on the right side of the operculum ; after 
air has entered the lungs, however, and the pulmonary circula- 
tion has been established, the pressure borne by the two sur- 
faces is equal, and hence immobility, and subsequent adhesion of 
the valve. 

- Usually within a period of ten to twelve days after birth com- 
plete adhesion takes place, and direct communication between 
the two auricles is thereby entirely and permanently interrupted ; 
but occasionally, although closure of the passage by adhesion has 
not been effected, by default of nutritive activity in the tissues, 
or from some other and unknown cause, interauricular commu- 
nication is not set up, owing, probably, to an equality of pressure 
existing upon the opposite surfaces of the operculum. Should 
this equality, however, become deranged from any cause, then 
intermixture of the venous with the arterial blood may take 
place, for the first time, it may be, at an advanced period of life. 

There is another condition of the valve which may give rise 
to the passage of blood in the opposite direction, namely, from 
the left into the right auricle, of which examples will be ad- 
duced in the progress of this work ; this condition is one, not of 
defect of adhesion but of development; the upward growth of 
the valve has fallen short of the superior margin of the opening, 
and hence patency of the latter, and transit of blood in the 
direction of least pressure, or from left to right side. 

The existence of a third branch of the pulmonary artery, the 
ductus arteriosus, constitutes another distinctive peculiarity of 
the fcetal circulatory system. This branch arises from the root 
and distal wall of the left division of the pulmonary artery, and 
in point of size and direction represents the continuation of the 


* Opus citat., p. 412. 


THE HEART OF THE FETUS. A9 


parent trunk of that vessel. It is about half an inch in length, 
passes upwards and to the left, and joins the aorta on its inner 
surface, at the termination of the arch, that is, a short distance 
below the point of origin of the left subclavian artery ; here the 
left recurrent laryngeal nerve hooks round it inferiorly, in its 
ascent to the larynx. 

During foetal life, the great bulk of the blood circulating 
through the trunk of the pulmonary artery passes by the ductus 
arteriosus into the descending aorta, two minute streamlets only 
passing by the lateral branches of that vessel into the lungs, 
whence it is returned to the left auricle by the pulmonary veins. 
At birth, circulation through the ductus arteriosus is arrested; 
the vessel begins to shrink, and about the fourth day is com- 
pletely closed; thenceforward it is represented by an impervious 
ligament, or fibfous band. 

Doctor Alvarenga of Lisbon,* in a pamphlet of great value, 
gives the results of his examination of the hearts of infants and 
children between the ages of one day and twelve years, at the 
Hospital of St. Joseph, and the Foundling Hospital in that city, 
with a view to determining, Ist, the time of closing of the fora- 
men ovale; 2nd, that of the ductus arteriosus; 3rd, the relative 
times of closing of both these structures in the same individual. 
The total number of hearts examined was 213, and the conclu- 
sions at which he has arrived may be summed up as follows, 
viz. : 

1. That the foramen ovale never closes before two and a-half 
months, and only very rarely indeed before the age of six 
months, and that it frequently is found open up to the 
twelfth year. 

2. That the arterial canal is never obliterated before the thirtieth 
day, and very rarely before the sixtieth, and that it is usu- 
ally closed before the end of the fifth year. 

3. That the arterial canal is usually obliterated before the fora- 
men ovale is closed. . 

The reviewer very justly observes, in relation to Dr. Alva- 
renga's tables: “Much remains to be cleared up concerning the 
condition of the foramen ovale between that period (six months) 


* Brit. and Foreiyn Med.-Chirurg. Review, No. lxxxix, J anuary, 1870. 
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and the twelfth year, before we can have any accurate know- 
ledge of the time of closing of this structure.” 

Senac erroneously concludes that the closure of the ductus ar- 
teriosus is due to “extension,” consequent upon the elongation of 
the aorta by the larger volume of blood circulating through it 
after the establishment of respiration. 

The Eustachian valve, at a very early period of intra-uterine 
existence, was so amply developed as to cover completely the — 
interval between the orifice of the inferior vena cava and the 
foramen ovale, and form, with the posterior wall of the auricle, 
a continuation of the cava quite into the foramen, so as effec- 
tually to preclude intermixture of the current entering the au- 
ricle by the inferior cava, with those from the superior cava and 
coronary vein. There seems reason to conclude, however, that 
for a considerable period before birth the valve has been incom- 
petent to effect this object, and that its free margin has become 
gradually more and more distanced from the annulus ovalis, 
partly im consequence of the progressive expansion of the 
auricle, and partly because of the gradual atrophy from disuse, 
of the valve itself. The closure of the foramen ovale, which 
takes place at birth, entirely and permanently suspends this 
function of the Eustachian valve, which seems thenceforward 
to serve only as a partial “break” to reflux upon the liver in the 
erect posture of the body. 

In the body of the foetus, the internal iliac arteries of the 
adult, under the name of hypogastric and umbilical arteries, and 
in point of magnitude and direction representing the continu- 
ation of the common iliacs, pass upwards in the posterior and 
the lateral false ligaments of the urinary bladder, to its superior 
fundus, and thence in the superior or suspensory ligament or 
fold of peritoneum, to the umbilicus, where they meet and 
twine around the umbilical vein, and by it are conducted to the 
placenta. These vessels convey the largest portion of the blood 
of the common iliac arteries to the placenta, where it undergoes 
oxidation, and whence it is returned by the umbilical vein to 
the liver. The division and deligation of the fwnis after birth 
involves closure of all three vessels, the consequence of which, 
as regards the hopogastric arteries, is that these vessels become 
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entirely obliterated as far back as the superior fundus of the 
bladder, and ultimately by a process of progressive atrophy are 
converted into fibrous cords, which, resting on the peritoneum, 
divide the internal inguinal pouches, each, into an inner and an 
outer portion. From the superior fundus of the bladder back- 
wards to the edge of the great sacro-sciatic notch, where the 
main branches of the internal iliac are given off, the vessels 
undergo partial atrophy and diminution of calibre, and under 
this form they continue through life as the superior posterior 
vesical arteries. 

In the horizontal fissure of the liver, the umbilical vein gives 
off usually two small branches, which enter and are distributed 
in the left lobe; and at the junction of the horizontal and trans- 
verse fissures it undergoes ultimate division into two branches ; 
of these the larger passes in the transverse fissure towards the 
right side, to anastomose with the left branch of the vena porte 
whilst the second and smaller branch, under the name of ductus 
venosus, representing the continuation of the parent trunk, runs 
upwards and backwards in the horizontal fissure, to open into 
the left hepatic vein near the junction of that vessel with the 
vena cava ascendens. During fcetal life the intestinal canal is 
in a state of functional abeyance, or of preparedness to assume 
at birth its proper function. The portal circulation of the foetus, 
therefore, represents only the volume of blood circulated in the 
stomach, intestinal canal, spleen, and pancreas, for the purpose of 
tissue-nutrition. This, constituting the weaker current, is carried 
off by that of the right branch of the umbilical vein in the trans- 
verse fissure of the liver, and circulated through the medium of 
the right portal branches in the right lobe of that organ. When, 
however, alimentary matter is introduced into the stomach after 
birth, and the digestive viscera assume, for the first time, their 
special function, “a draught,” or afflux of arterial blood towards 
these organs is the immediate consequence. A full volume of 
blood now circulates in the vena porte, whilst, on the other hand, 
the circulation of the umbilical vein has been entirely arrested 
by deligation and division of the funis; the current, therefore, 
now sets in from the portal to the umbilical branches in the 
liver, and, owing to the attraction of secretion operating upon 

4* 
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the lateral branches, the ductus venosus is entirely drained, and 
becomes impervious and atrophied, as does likewise the trunk of 
the umbilical vein from the umbilicus to the transverse fissure 
of the liver. These vessels are completely obliterated, usually 
about the fourth day after birth. 

Coincidently with the first act of inspiration a series’ of i impor- 
tant organic changes is initiated in the heart. Consequent upon 
the introduction of atmospheric air into the lungs, an afflux to 
these organs through the lateral branches of the pulmonary artery 
takes place, and the ductus arteriosus being entirely and perma- — 
nently emptied by the draught so established, undergoes gradual 
- obliteration and wasting. The blood which had now for the first 
time circulated in large volume through the pulmonary vessels, 
is poured in equal quantity into the left auricle. The operculum 
is pressed down from the left side upon the foramen ovale, and 
becomes gradually agglutinated to its margins, closing the pas- 
sage, as previously described. The entire mass of the blood en- 
_ tering the right auricle is now carried into the right ventricle, the 
Eustachian valve undergoes gradual wasting, and the head, neck, 
and upper extremities, no longer enjoying a monopoly of a com- 
paratively pure circulation, as in foetal life, cease to be developed 
disproportionately to the rest of the body. 

Physiology of the Heart. ‘The rhythm of the heart means pro- 
perly its continued alternate contraction and relaxation at de- 
terminate intervals of time; but, as commonly understood, a 
number of concomitant but subsidiary phenomena, manifest to 
the senses, is included within the meaning of this term. In this 
broader sense it may be defined as the regular and uninterrupted 
succession, and periodic recurrence, in association with the action 
of the heart, of certain phenomena of sound and of motion, alter- 
nating with brief but unequal intervals of silence and repose, and 
cocval with the life of the animal. 

_ The entire group of phenomena, positive and negative, consti- 
tute an action or pulsation of the heart, and of these, within the 
range of health, and in the sitting posture of the body, from 65 
to 95 occur within the minute; the former in advanced age, 
and the latter in childhood. This standard is arbitrary, but at 
least approximately correct. The difficulty, universally admit- 
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ted, of drawing a sharp boundary line between the conterminous 
regions of health and disease, even structurally in the post- 
mortem room, is greatly enhanced when this has to be accom- 
plished in the living body, and by reference to function exclu- 
sively. For groups consisting of great numbers an average 
may be taken, possessing at least approximate accuracy, but for 
individuals, owing to the many and various shades of difference 
in individual organization, each, however, potential in its in- 
fluence upon the rate of cardiac pulsation, a health-rate cannot 
be fixed save by reference to the collective standard. I am 
acquainted with persons in reputedly good health, and who 
enjoy it in the conventional sense, performing all the duties of 
their station, involving active and constant labour both physical 
and mental, whose pulse is habitually not above 50 in the 
minute. The opposite condition, of a permanently quick pulse, 
is not equally compatible with apparent health. J am not 
acquainted with an example, in the adult, of a pulse persistently 
at 90,in which the existence of disease of some kind was not 
sufficiently manifest. 

The phenomena which constitute a pulsation of the heart, and 
the succession and repetition of which in regular order, and at 
determinate intervals, constitute its rhythm, enumerated in the 
order of their succession from an arbitrary starting point in the 
eycle, are the following, viz., impulse, wave-like movement more 
or less localized within the region of the precordium, first sound 
short pause or period of silence, second sound, long pause. 

The regular succession, and unfailing repetition of this cycle 
of phenomena, constitute one of -the most remarkable, as it is 
the most typical manifestation of animal life. Several theories 
have been propounded in explanation of the alternate contrac- 
tion and relaxation of the heart, upon which the above-men- 
tioned sensible phenomena depend. These theories may be 
classified under two heads, namely, those of direct, and those of 
mediate stimulation. Both would imply the presence, in the 
muscular tissue of the heart, of the property of irritability, in 
virtue of which it is capable of responding to a stimulus by an 
act of contraction, the duration of which corresponds with that 
of the stimulus applied. 
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Haller* was the first writer who systematized the theory of 
direct stimulation. According to him, the contractility of the 
heart is quite independent of nervous influence, and brought into 
action by the contact of the blood with the internal surface 
of its several chambers. When contact ceases in any particular 
chamber by departure of the blood from it, contraction of the 
walls of that chamber likewise ceases, and thus relaxation super- 
venes; but, owing to the cyclical character of the circulation, 
and the existence of an auricle and a ventricle on each side of 
the heart, the former is of necessity full and in diastole, when 
the latter is empty and in systole. Thus, an alternate contrac- 
tion and relaxation is maintained, not only in regard to each 
chamber, but likewise as between the auricle and the ventricle ~ 
of the same side of the heart. ; 

Nor is this all; for as the circulation is twofold, systemic and — 
pulmonic, the heart is a duplicate organ, and this double alter- 
nation of contraction and relaxation is repeated on both sides. 

There seems, 7 limine, a fatal objection to this theory, taken 
as presented by its illustrious author, namely, that it involves 
the admission of a pre-existing force to set the blood in motion, 
ere the chambers of the heart could have been excited to con- 
tract by contact with it. Or is it that blood having been pri- 
marily formed in the heart itself, the property of irritability, by 
which its presence there was resented on the occasion of the first, 
as of all subsequent contractions, was, at the outset, suddenly 
conferred upon the organ? ‘This would seem to be a rather 
gratuitous and unwarranted assumption. Then, again, is the 
stimulus of black blood required for the right heart, and of red 
blood for the left? Bichat-+ in his experiments on asphyxia, 
found black blood circulated freely through the left side of the 
heart. Finally, there is the objection to this theory, that the 
heart of a cold-blooded animal, e.g., a frog, may continue to pul- 
sate for a considerable period after its removal from the body of 
the animal, although during the time no blood has been in cir- 
culation through it. 

Senact advocates the Hallerian doctrine in a modified form. 


* Opera Minora, tom. i. p. 155. 
+ Traité de Physiologie, par F. A. Longet, 1869, vol. ii, p. 103. 
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He maintains that the vene cave and the pulmonary veins 
contract rhythmically, and propel the blood into the auricles, 
which, in response to the stimulus of contact, contract upon the 
blood and force it into the ventricles; and these, resenting its 
presence, react and urge it into the aorta and pulmonary artery. 
He adds, these “machines” continue to act “as long as the 
vital principle resides in the tissue of the brain and of the 
nerves.” These last words imply a radical modification of the 
doctrine of “ inherent irritability ” of Haller. 

Briicke* holds that the rhythm of the heart is due to the 
necessarily intermittent and periodic character of the circulation 
in the coronary vessels. According to him, the sigmoid valves 
of the aorta cover the orifices of the coronary arteries, and pre- 

-yent the entrance of blood into them during the systole of the 

left ventricle ; but not only is the entrance of blood so prevent- 
ed, but that already in circulation in the walls of the ventricles 
is mechanically pressed out through the coronary veins, so that 
the muscular substance is rendered exsanguine pro tem. The 
effect of this depletion is exhibited in relaxation of the walls of 
the ventricles, by which blood is permitted to circulate freely 
through them, and the sigmoid valves being depressed at the 
same moment, the mouths of the coronary arteries are thereby 
uncovered, and blood is forced into them by the elastic recoil 
of the walls of the aorta. The immediate consequence of this 
is contraction of the ventricular walls, which, by rendering 
them exsanguine as already explained, gives rise, in turn, to 
relaxation. 

There are many patent objections to this theory. It makes 
no account of the auricles, which, being likewise supplied with 
blood by the coronary arteries, and being in diastole when the 
ventricles are in systole, are therefore in a state of receptivity 
for blood, when, under the conditions of this theory, none can 
reach them; yet, notwithstanding this deprivation, they con- 
tract, instead of relaxing, immediately after ventricular systole. 
Again, immediately succeeding aortic reaction, when, according 
to Briicke’s theory, blood finds entrance into the coronary 
arteries, and the ventricles should contract, there is a protracted 
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period of silence (the long pause), during which the ventricles 
are undergoing progressive diastole. 

Haller and Bertin, moreover, have observed blood to spout 
from a punctured coronary artery with increased force during 
ventricular systole; and Hyrtl has recently injected the coronaly 
arteries from one of the pulmonary veins. 

I have repeatedly examined the root of the aorta, with a view 
to determining the relationship between the semilunar valves 
when raised against the walls of the vessel, and the orifices of 
the coronary arteries. I have usually found the valves to fall 
short of the mouths of the coronary arteries by several lines. 
Occasionally I have seen them touch the lower margin of the 
orifices, but in no single instance to cover them. 

The experience of Senac* has been similar. He judiciously 
observes, that blood in some quantity must enter the coronary 
arteries during ventricular systole, even though the valves when 
raised, overlay their mouths; because, in being raised, the valves 
must force into them a portion of the blood resting on their 
arterial surfaces, whilst it is being pressed out of the sinuses. 
Morgagni is of the same opinion. 

Brown-Séquard has expressed the opinion} that the circula- 
tion of blood through the coronary veins, charged with carbonic 
acid, constitutes the normal stimulus to the contraction of the 
heart ; and M. Lannelonque,{ availing himself of the doctrine 
of Brown-Séquard, has essayed to explain the difficulty in the 
way of the reception of Briicke’s theory, arising from the al- 
ternating contraction of the auricles and the ventricles. Accord- — 
ing to his view, immediately the ventricles relax, the re-estab- 
lishment of the coronary venous circulation in their walls, acting 
as an excitant to the muscular fibres, brings about a renewed act — 
of systole. During auricular diastole, on the contrary, he as- 
sumes that circulation in the walls of these chambers is arrested 
by collapse and “ folding” of them; as the auricles fill, the coro- 
nary vessels become patulous, and are disgorged only during 
auricular systole, because, being attached to the muscular fibres, 

* Opus citat., p. 865. 
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they are held open by their contraction. But the assumption of 
“collapse” or “folding” of the walls of the auricles is not only 
gratuitous and unproven, but contradicted by observation and 
experiment, as will appear further on. The auricles are never 
empty, because, when disembogued by the divarication of the 
auriculo-ventricular valves at the moment of cessation of ventri- 
cular systole, they are supplied at an equal rate, and with an 
equal quantity of blood, from the veins opening into them. 

Then again, the theory will not hold in reference to the al- 
leged period of disengorgement of the veins, that of auricular 
systole, because at this period reflux upon the coronary sinus is 
obviated, either by the closure and adequacy of the valve of 
Thebesius, or the constriction of the orifices of the vessel by the 
adjacent contracting fibres. In either case, the orifice would not 
be free to the entrance of blood during auricular systole. 

According to the experiments of Erichsen,* not only the irri- 
tability, but likewise the contraction of the heart depends upon 
the coronary circulation ; he has succeeded in arresting the ac- 
tion of the heart by ligaturing the coronary arteries; he found, 
moreover, that this effect was precipitated by puncturing the 
coronary veins at the same time, and thus rapidly anemiating 
the heart-substance, whilst it was postponed when they were li- 
gatured. Schiff professes to have induced even local paralysis of 
the heart by tying the artery destined for the supply of that 
portion of the organ. Whilst, on the contrary, Ludwig, E. Cyon, 
and Bezold, deny altogether the alleged influence of deligation of 
the coronary arteries upon the action of the heart; no immediate 
consequence of this operation is noticeable, and the changes that 
subsequently ensue in the number and force of the pulsations, 
are attributed by them to other causes. 

The doctrine of the mediate stimulation of the heart involves 
the physiology of its nerve-supply, or its innervation. It has 
been already shown (p. 35) that the heart derives its nerve- 
supply from two sources, namely, the pneumogastric and cervi- 
cal sympathetic. The filaments of these nerves are distributed 
throughout the substance of the heart, but notably in greatest 


* “On the Influence of the Coronary Circulation on the Action of the Heart ;” 
Lond, Med. Gazette, 1842. 
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number on-its internal surface, and, in connexion with them 
minute ganglia have been noticed and described, first by Remak,* 
and subsequently by Bowman,+ who, however, admits their ex- 
istence only on the surface of the auricles. From experiments 
performed by Ludwig} and confirmed by Heidenhain§ it would 
seem that these ganglia are located principally in the vicinity of 
the auriculo-ventricular septa, for when the heart of a frog was 
divided transversely a short distance below the auriculo-ventri- 
cular septum, the auricles and the attached portion of the ven- 
tricles continued to pulsate rhythmically for some time, whilst 
the inferior fragment, separated by section from the ganglionic 
‘centre, ceased to contract immediately. Buidder|| maintains that 
the coordinating ganglia of the heart are lodged in the inter- 
auricular septum, and hence the wave-like character of the con- 
tractile movement from the auricles towards the ventricles. 

To the gangla situate in the substance of the heart itself, 
most modern physiologists incline to attribute, as its immediate 
source, the rhythmical contraction of the organ; but this pos- 
tulate granted, the precise agency by which the nerye-current 
emitted from these centres is periodically interrupted, or its in- 
fluence on the muscle of the heart, whether stimulant or inhibi- 
tory, is neutralized at brief and determinate intervals of time, is 
one of the deepest problems in biology. Mr. Paget,{| assuming 
that the nutrition of the heart is alternately quickened and sus- 
pended through the agency of these ganglia, proposes to regard 
its rhythmical contraction as the consequence of “ chronometric 
nutrition.” No doubt, the doctrine which regards nutrition as 
the remote cause or essential condition of all vital action, upon 
which Mr. Paget’s theory rests, is critically incontrovertible, but 
this only amounts to presenting the difficulty under a new form, 
without in any degree diminishing or explaining it. 

But the nerve-force, whatever may be its character or effect, 

* Miiller’s Archiv fiir. Anat., etc., 1844. 

+ Physiological Anatomy, 1856, vol. ii., p. 342. 

t Miiller’s Arch., etc., 1848. 

§ Canstatt’s Jahresbericht, etc., 1855. 

|| Miiller’s Arch., 1852. 

4] Medical Times and Gazette, January 11, 1859, Lecture on the Chronometry of 
Life, and Oroonian Lecture at Royal Society, 1857. 
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“which emanates from the intracordial ganglia, is only borrowed 
‘from the cerebro-spinal and sympathetic nerve-centres, through 
‘the cardiac branches of the pneumogastric and cervical sympa- 
thetic nerves. On the assumption, to be presently discussed, 
that these nerves are reciprocally antagonistic in function, a few 
eminent physiologists have recently promulgated the doctrine 
of alternate stimulation and inhibition, as a solution of the prob- 
lem involved in the periodicity of the heart’s movement. 

Notwithstanding the emphatic assertion of Haller* that 
Iritation of the medulla oblongata, spinal cord, or the cardiac 
nerves, induced no alteration in the action of the heart, physio- 
logists have arrived at the almost unanimous conclusion, that 
from all three sources a nerve-force emanates, which influences 
powerfully the rate, the force, and the rhythm of the heart’s ac- 
tion. Wilson Philipt was one of the first writers who contri- 
buted to the settlement of this question affirmatively, as far as 
regards the spinal cord. This portion of the nerve-centres of 
decapitated animals was moistened with alcohol, a solution of 
opium, and of tobacco, respectively; the first-named agent so ap- 
plied quickened the action of the heart, whilst the two latter 
very soon retarded, although at first they accelerated it. He 
further concluded from his experiments, that the cervical portion 
of the cord was the most potential in regard to the heart. Pro- 
chaskat seems to have been the first to assign to the ganglionic 
nervous system the special function of quickening the contrac- 
tion of the heart, localizing this function in the cervical, and to 
a slight extent also, in the superior thoracic ganglia of the 
sympathetic. Of the independence of this system in regard to 
its influence over the heart, the examples of amyelencephalic 
foetuses§ in which the heart continued to pulsate, notwithstand- 
ing the absence of brain and spinal cord, afford striking illustra- 
tion. In the sequel, however, it will appear, that the evidence 
thus furnished is by no means conclusive as regards the adult 
mammal. 


* Dissert. sux VIrvitabilité, 1756, traduite de Latin. 

+ An Exper. Inquiry into the Laws of the Vital Functions; Lon. 1817. 
£ Opera omnia (Vienne, 1800,) 

§ Morgayni, De Sedibus et Causis Morborum, Epistola xlviii. 
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Legallois,* in 1811, concluded from a series of experiments, 
that the spinal cord was the source of the contractility of the 
heart. These experiments were of a character to show that 
destruction of the lumbar, dorsal, and cervical portions of the 
cord respectively, in young rabbits, was followed, within a few 
minutes, by death from failure of the circulation, despite his 
efforts to sustain it by means of artificial respiration. 

The experiments of Legallois were, within a few years, re- 
peated by Wilson Philip,f and afterwards by Flourens,} Lon- 
get§ and Brown-Séquard,|| with entirely contradictory results, 
as regards the absolute aud exclusive dominion of the spinal 
cord over the heart. Bernard, moreover, asserts that the results 
obtained by Legallois were due to the pain involved in the ope- 
rative procedure, and that the previous administration of chloro- 
form would have entirely obviated them. 

That electric irritation of the spinal cord, however, is com- 
petent to modify in a very decided manner the force, the rate, 
and the rhythm of the heart’s action, the experiments of Volk- 
mann and Longet,** and those of Wilson Philip, already ad- 
verted to, fully establish. 

Budge and Ed. Weber,++ in 1845, attributed to certain nerves 
of the heart the function of restraining its activity. These 
nerves were named from their alleged function, the moderator 
nerves of the heart. 

An influence of this character, under which the heart’s action 
is “slowed,” or entirely suspended, the organ remaining in a 
state of relaxation, may undoubtedly be evoked by stimulation 
of the medulla oblongata, the pneumogastric nerves, or the 
abdominal sympathetic; in the two former instances by direct, 
and in the latter by reflex irritation. 

If the upper part of the medulla oblongata, between the 


* Huvres Completes avec des Notes de Pariset, Paris, 1830. 

+ Opus citat. 4 

t Recher, Expérim. sur les Propr. et les Fonct. du Syst. Nerv., Paris, 1824. 
§ Traité de Physiologie, 1869, Troisieme edition, tom. ii., p. 118. 

|| Zaper. Researches, ete. 

| Miiller’s Archiv., 1845. 

** Opus citat. 

++ Miiller’s Achiv., 1846. 
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-calamus scriptorius and the corpora quadrigemina, be subjected 
‘to irritation, the rate of cardiac movement is reduced; and if 
‘the irritation be intense, and prolonged beyond a very brief 
period of time, the heart will cease to contract, and will be 
found in a state of relaxation. Similar effects will follow from 
galvanizing the pneumogastric nerves in the neck, and, as 
shown by Bernstein, the abdominal sympathetic in the frog. 
If the pneumogastrics be divided in the neck, the pulsations of 
the heart are promptly increased in frequency, but diminished 
in force; and stimulation of the medulla oblongata, or of the 
abdominal sympathetic, will be now without effect upon the 
heart. If, however, the peripheral portion of the divided pneu- 
mogastrics be galvanized, retardation or arrest of the heart’s 
action, according to the intensity of the current, will be the 
result. It has been already shown that the heart, removed from 
the body, is capable of sustaining rhythmical action for a length- 
ened period under favourable circumstances. 

It follows, therefore, that the inhibitory nerve system of the 
heart comprises the cerebral origin of the pneumogastric nerves, 
the pneumogastric nerves themselves, and the ganglia distributed 
through the heart. 

The heart likewise possesses an excito-motory system, which 
consists of the upper part of the spinal cord for centre, and the 
roots and cardiac branches of the cervical sympathetic for con- 
ducting media. If the cervical portion of the spinal cord, or the 
cervical sympathetic, be galvanized, the heart will pulsate with 
increased rapidity and force, 

Ludwig, however, maintains, that the only portion of the cer- 
vical sympathetic which is related to the heart is the inferior 
cervical ganglion, inasmuch as stimulation of it alone has any 
effect upon the heart. Dr. Rutherford is of the same opinion; 
and after discussing very fully the entire subject of the inner- 
vation of the heart, this writer summarizes his views in the form 
of propositions, as follows: 

1. The inferior cardiac branches of the vagi are inhibitory of the 
heart, and in no sense motor, as held by Willis, Lower, 
Valsalva, Schiff, Moleschott, and Lister, 

2, They are not in constant action; activity is the exception. 
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3. Increase in the rapidity of cardiac movements which follows 
division of the vagi in the neck, may be due to increase of 
blood-pressure merely, and this latter to contraction of the 
gastric blood vessels (owing to suspension of the reflex 
“depressory”? function of the vagi upon the abdominal 
vessels. 

4, The contractile coats of the entire vascular system are sup- 
plied with motor and inhibitory nerves. 

5. During digestion the blood vessels of the stomach are dilated, 
chiefly by vaso-inhibitory action of the vagi upon the 
splanchnic nerves.* 

These two systems, the inhibitory, and the excito-motory, 
are connected with one another centrally through the spinal cord 
and medulla oblongata, and peripherally through the cardiac 
plexuses and the ganglia distributed through the substance of 
the heart. 

The necessity for the existence of two opposing and mutually 
countervailing systems of nerves in the heart, would seem to be 
involved in the promptitude with which, in carrying on the cir- 
culation, it is required to contract and relax alternately. 

It is alleged that the rapid and continued succession of power- 
ful motory nerve-impulses to which the heart is subjected, would, 
as in the case of voluntary muscle similarly treated, give rise to 
persistent spasm, or tetanic contraction of the organ, a condition 
incompatible with the maintenance of the circulation. An “in- 
hibitory” nerve system, however, which operates, not in the 
Hunterian sense, by inducing a state of “active relaxation” of 
the heart, but by neutralizing or suspending, pro tem, the motor 
influence directed upon it from and through the excito-motory 
system, and which, in turn, either by temporary suspension or 
relative diminution in the force of its nerve-current, is controlled 
or overpowered by that system, is manifestly competent to supply 
the conditions necessary for the maintenance of the circulation, 
under the special circumstances indicated. 

Longet + asserts that the necessity for temporary “inhibition” 
of the heart has reference to the repose and nutrition of the 


* Journal of Anatomy and Physiology, No. iv., May, 1869. 
t+ Opus citat., p. 120. 
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organ. This is manifestly true ; but a necessity no less urgent, 
requiring the temporary and alternate suspension of contraction 
in each of the chambers of the heart, has reference to the main- 
tenance of the general circulation. It is manifest that the dis- 
tension of each of those chambers with a fresh charge of blood, 
preparatory to a new act of contraction, implies an antecedent 
state of relaxation of its walls. 

Division of the pneumogastric nerves in the neck gives rise to 
derangement of the normal ratio between respiration and car- 
diac pulsation. The former is “ slowed” by one half, whilst the 
latter is doubled according to Bernard. Inspiration is full and 
deep, yet the blood is imperfectly arterialized, and notwithstand- 
ing the excited action of the heart, arterial tension is notably 
reduced. 

Bernard remarks, as a singular anomaly, that in the dog, the 
pulse, which is normally irregular, is rendered perfectly regular 
by section of the pneumogastrics. In the frog, on the other 
hand, Brown-Séquard alleges that division of these nerves has 
no influence whatever upon respiration or cardiac pulsation. 

Galvanization of the pneumogastrics, or of the peripheral ex- 
tremity of the divided nerves, will cause arrest of the heart in a 
state of diastole. For this purpose a strong current is necessary; 
but if too powerful, or long continued, it will have the opposite 
effect of accelerating the action of the heart, like section or 
ligature of the nerves. In this case, likewise, the force of the 
heart will be lessened, as evidenced by diminished arterial 
tension. When the current has been stopped, the pulsations 
return gradually to their normal state. Schiff asserts that gal- 
vanization of a single nerve, if sufficiently energetic, will suf- 
fice to produce the effects above mentioned. 

The hypothesis of “nervous exhaustion” has been adduced, 
singularly enough, by different physiologists, to explain both 
the quickening and the arrest of the heart’s pulsations, which 
result respectively from section and galvanization of the pneu- 
mogastric nerves in the neck. It is manifest that one of these 
doctrines must be erroneous. Schiff, Spiegelberg, G. Valentin, 
Jos. Lister, and Moleschott, hold that the arrest of the heart’s 
action is due to this cause; but this doctrine would imply that 
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the pneumogastrics act as motor nerves upon the heart, a posi- 
tion utterly untenable, because irreconcilable with the admitted 
fact, that whilst a moderately strong current stops the action of 
the heart, a very strong, or a moderate but prolonged current, 
will induce rapid but feeble pulsation. The last-mentioned 
result is presumably due to exhaustion, but if so, the former, 
which is precisely the reverse,.cannot be in any degree attri- 
butable to the same cause. 

Curara poison previously administered, by annihilating the 
excitability of the heart, will neutralize the effect of a galvanic 
current applied to the pneumogastic nerves. Digitalis in large 
doses will arrest the heart in a state of diastole ; its effect upon 
the heart is therefore similar to that of galvanization of the 
pneumogastic or its central nucleus; and that it acts upon the 
heart through the same channel was proved by the experiment 
of Traube, which showed that it fails to act where the pneumo- 
gastrics have been previously divided. 

Waller* alleges that the “inhibitory” property of the pneu- 
mogastric nerves is derived from the spinal accessory. He found 
that when, after destruction of the spinal accessory of one side, 
the divided roots had undergone fatty degeneration, galvaniza- 
tion of the corresponding pneumogastric failed to cause arrest 
of the heart, and Longet+ has shown experimentally that a 
motor nerve, detached from the cerebro-spinal centre, ceases to 
be excitable after the fourth day. 

The question of the innervation of the heart was, in 1863, still 
in a state of uncertainty, to the extent that it was not settled, on 
the one hand, whether the heart is entirely independent of the 
spinal cord, and on the other, whether the central nervous sys- 
tem can influence the heart, save through the pneumogastric 
nerves ; the experiments and conclusions previously adverted to, 
notwithstanding. 

In that year (1863) Professor Bezold concluded from the fol- 
lowing experiment, that he had proved the existence in the 
spinal cord of an excito-motory centre of the heart, which was 


* Expérience sur les Nerfs Pneumogastriques et Accessoires de Willis (Gazette Medt- 
cale de Paris, 1856. 
+ Recherches Experimen: (Hxaminateur Med. 1841). 
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capable, not only of increasing the number of its pulsations, but 
likewise of augmenting considerably the mean pressure of the 
blood; section of the cord at the level of the atlas in rabbits 
reduced the pressure in the large arteries, and slowed the heart. 
hritation of the cord below the level of section increased both 
the vascular pressure and the number of cardiac pulsations. 
These results he attributed exclusively to diminution or aug- 
mentation of force of contraction of the heart. MM. Ludwig 
and Thiry found the same results to follow these experiments, 
after destroying all the nerves of the heart by the galvano- 
caustic method, and that pressure on the abdominal aorta 
caused equal acceleration of heart and increase of vascular pres- 
sure; they arrived at the seemingly warrantable conclusion, 
that the results obtained were due, in the one case to paralysis, 
and in the other to irritation of the vaso-motor nerves, which, by 
causing diminution or increase of vascular resistance to the heart, 
reduced the pressure and rate of pulsation, or increased both. 

Ludwig and E. Cyon, by their conjoint experiments, have es- 
tablished ; firstly, that the cardiac nerve arising by two roots 
from the pneumogastric and the superior laryngeal, is a sentient 
nerve of the heart, conferring on it the power of regulating vas- 
cular pressure throughout the body, by inducing, through reflex 
influence, paresis of the vaso-motor nerves, and so temporary 
paralysis of the walls of the blood-vessels: to this nerve they 
therefore propose to give the name of depressor nerve. And 
secondly, that the splanchnic nerves are the principal vascular 
nerves of the body, section of them reducing pressure in the 
carotids to a minimum, and irritation of the distal ends of 
the divided nerves doubling it. 

In the hope of excluding, by section of the splanchnics, all 
vascular changes during irritation of the spinal cord, the brothers 
Cyon* performed the following experiments: Rabbits were 
poisoned with curara, and artificial respiration was kept up; the 
pheumogastric, the sympathetic, and the “depressor” nerves were 
next divided in the neck, and then the number of beats of the 

* Sur L’ Innervation du Oeur par MM. L. et M. Cyon, de Saint Pétersbowrg (note 


transmise par M. Cl. Bernard) Comptes Rendus de L’ Academie des Sciences, 1xiv., 
‘Mars, 1867. 
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heart was registered, and by means of the manometer of Ludwig 
the blood-pressure in the carotids was determined, before, during, 
and after electric irritation of the spinal cord, separated from the 
brain at the level of the atlas. After having ascertained a con- 
siderable augmentation of blood-pressure, and an increase in the 
number of cardiac pulsations, consequent upon irritation of the 
spinal cord, they divided the two splanchnics below the dia- 
phragm, and quickly the blood-pressure, and the number of pul- 
sations of the heart, descended even below the standard attained 
after division of the spinal cord only. Irritation of the cord, 
after division of the splanchnic nerves, produced again a con- 
siderable acceleration of the action of the heart, but no alteration 
of blood-pressure. From these experiments it may be inferred that 
spinal irritation causes accelerated pulsation of the heart through 
the cardiac nerves; and increased vascular pressure through the 
splanchnics, by means of the vascular resistance induced. 

The “ depressor” nerve was divided, and the peripheral extre- 
mity galvanized without result. The central end of the divided 
nerve was next subjected to galvanic irritation ; the animal im- 
mediately gave evidence of pain, and there was a fall of five to _ 
six centimetres in arterial tension. These phenomena ceased 
immediately the current was suspended. If the cardiac nerves 
were all previously divided, the above-mentioned consequences 
nevertheless followed; but if the splanchnics were divided . 
they promptly ceased to be manifested. 

These experiments prove that the “depressor” nerves are 
centripetal; and that they exercise their reflex influence, not 
immediately through the cardiac nerves upon the heart, but on ~ 
the blood-vessels of the body through the vaso-motor system, 
of which the splanchnics are the great centre; and finally, that 
this influence is of a paralyzing or paresic character, causing 
relaxation of the vascular walls, dilation of the vessels, and con- 
sequent subsidence of arterial tension. 

All the branches which the heart receives from the spinal 
cord, through the medium of the lower cervical and upper dorsal 
ganglia, were then extirpated in other rabbits; the splanchnics 
were divided, and the cord irritated as before, but no change 
occurred, either in the number of cardiac pulsations, or in the 
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/ mean intra-vascular pressure; thus confirming the preceding 
} inference. It was noted, however, that when the irritation was 
protracted, an elevation of two to three millimetres in the vas- 
cular pressure took place, which was attributed, with some pro- 
bability, to irritation of the vascular nerves arising lower down 
than the splanchnics. It was found, moreover, that extirpation of 
the spinal roots of the cardiac nerves alone produced no change 
either in the number or value of the contractions of the heart. 
From this the experimenters conclude, I think unwarrantably, 
) that “these nerves do not act in a continuous manner.” In my 
} opinion it rather shows, that whilst these nerves constitute 
) the ordinary channels for the conduction of positive irritation - 
) from the spinal cord to the heart, the latter organ may dis- 
} charge, temporarily at least, its ordinary functions indepen- 
} dently of them, obtaining its supply of nerve-force from its 
) intrinsic ganglia. ; 
Electric irritation of the third branch of the inferior cervical 
} ganglion provoked, in rabbits, an acceleration of the beats of the 
} heart, and a diminution of their length; and the first and second 
} branches of the same ganglion were found to be sentient nerves 
| ‘of the heart, and to constitute a continuation of the “depressor” 
} nerve. 

| Invitation of the fourth branch of the same ganglion, which 
))passes in front of the subclavian artery, and forms with the fifth 
‘the annulus of Vieussens, produced a slight elevation of blood- 
))pressure without changing the number of the pulsations. 

| The direct irritation of these cardiac nerves, in dogs and 
jirabbits, produces less acceleration of the heart’s action than 
| mdirect irritation through the spinal cord, because, in the latter 
j:case, all the cardiac nerves are simultaneously irritated. 

| The third branches of the inferior cervical ganglia, they pro- 
\)pose, therefore, to designate the accelerator nerves of the heart. 
They are not ordinary motor nerves terminating in the muscle 
jof the heart, because irritation of them will not give rise to 
|itetanic contraction of that organ, nor increase the sum of work 
done by it, as shown by the fact determined by means of the 
manometer, that whilst the number of pulsations was increased, 


\'their force was lessened; and also because curara will not para- 
=a 
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lyse them. , Neither are they the nerves which act upon the 
nutrient vessels of the heart, because occlusion of these vessels 
will not give rise to acceleration of the heart's action. 

The conclusions arrived at in regard to the termination and 
special function of the “accelerator” nerves are, that they end in 
the ganglia of the heart; that they are subject to the reflex in- 
fluence of a great number of the sentient nerves of the body, but 
especially those distributed on the internal surface of the heart ; 
that their action consists in effecting a change of the division 
im time of the heart's work; and finally, that they are in an- 
tagonism to the pneumogastrics in this sense, that whilst irrita- 
_tion of the latter “slows” the heart but increases the force of 
its contractions, irritation of the “accelerator” nerves increases 
the number of the pulsations, but diminishes their force. 

Brown-Séquard* is of opinion that the pneumogastrics are 
the vaso-motor nerves of the heart, and that their “inhibitory ” 
influence upon that organ is the result of contraction of the 
coronary vessels, and temporary aneemia of the walls of the 
heart. But this view of the function of the cardiac branches of 
the pneumogastrics would imply, that under their active influ- 
ence the walls of the heart are in a state of anemia, which is 
not the case; and that, as in the experiments of Erichsen and 
Schiff, of ligatwring the coronary arteries, the relaxation of the 
heart would be slow and gradual, and the arrest of its action 
complete only after an interval of several seconds consecutive 
to the operation ; not sudden and prompt as in the experiment 
of galvanizing the pneumogastric. ; 

That the ganglia of the heart possess, and may exercise for a 
considerable period independently of the nerve centres, a power 
of influencing the movements of the heart; and that this power 
is regulated by, or dependent upon, the blood-supply furnished 
by the coronary arteries, seems proved by the following experi- 
ment of Bezold.+ When he closed the trunks of the coronary 
arteries or several of their branches, by means of forceps, after 
having divided the spinal cord, the vagi, and the sympathetic 
nerves in the neck, he observed that during the first ten or 


* Gazette Med. de Paris, 1853. 
+ Quoted by Eulénberg, Medical Times and Gazette of 28rd April, 1870, p. 433. 
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| fifteen seconds no perceptible change took place ; then the heart’s 
| beats became slow and irregular, half or three quarters of a 
minute intervening; and after a minute or a minute and a-half 
the ventricles ceased to act. But when the obstruction was re- 
moved, pulsation began again, and soon became perfectly regular. 

From what has preceded, it will be evident that the special 
and distinctive functions of the several nerves of the heart have 
not been yet clearly determined. 

After an excellent réswmé of this subject, Longet* remarks, 
“We admit, nevertheless, that new experimental researches are 
necessary, in order to determine the precise laws of the inner- 
vation of the heart.” 

Convinced of the truth of this statement, and no less, of the 
importance of the subject in regard to the localization and treat- 
ment of certain symptoms, not only of cardiac, but of febrile 
disease, I determined, in conjunction with my young friend 
Dr. Furlong, whose information and special aptitude for inves- 
tigations of this kind qualify him in a high degree for the task, 
to undertake a new and independent series of experiments, with 
the view of still further elucidating it, and of endeavouring es- 
pecially to settle the question of the precise and special role of 
the individual nerves in the physiology of the heart. I regret 
to say, however, that after Dr. Furlong had made-all the pre- 
liminary arrangements, devised and constructed: instruments, 
procured a supply of curara, and received from the Royal Irish 
Academy a grant in furtherance of his experimental inquiry,+ 
the investigation was abruptly brought to an end by his having 
been called to an extensive practice in the country,t which ab- 
sorbed his whole time. I thus, to my great regret, found myself 
without a collaborateur, and unable to command the time ne 
cessary to pursue the investigation single handed. I sincerely 
hope that some physiologist, younger, more vigorous, and in other 
respects better qualified for the task than I am, may undertake 
and accomplish it. 

* Opus citat., p. 124, foot note. 

ras ralimathiaty Report, together with the instrument devised for the purpose of 
carrying on artificial respiration, was submitted to the Ro yal Irish Academy in the 
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Haying discussed somewhat fully the anatomy of the heart 
generally, and its nervous endowment in particular, I may now 
enter upon the consideration of its physiology. A clear concep- 

tion of the mechanism of the heart; of the agency by which its 
" movements, and those of its several parts, are initiated and con- 
trolled; of the coincidence or the asynchronism of its many sen- 
. sible phenomena; and of the character, quality, and duration of ° 
each of these in the state of health, is absolutely necessary as 
a first step in the acquisition of a knowledge of the deviations 
which indicate derangement of its function; the source whence 
they proceed ; the seat of their origin; the cause to which they 
are due; their diagnostic and prognostic significance ; and the 
therapeutic indications arising therefrom. I am guilty of no 
exaggeration in asserting that upon this subject, even in the 
minds of otherwise accomplished physicians, the utmost con- 
fusion has existed, and still, but in a much less degree, exists. 

The substitution of accurate knowledge for hasty assumption 
and adventurous hypothesis, upon a matter of so much im- 
portance, should, therefore, be the first object of any one under- 
taking to produce a treatise on the Diseases of the Heart, on a 
level with the present advanced knowledge of its physiology. 

It has seemed to me that much useful information may be 
afforded by presenting, in a synoptical form, the principal hypo- 
theses hitherto propounded in regard to the rhythm of the heart, 
and the grouping or succession of its several phenomena. But 
as these are presented in a cycle, which, throughout life, is being 
constantly repeated, without material deviation in health, but 
exhibiting in disease various alterations of corresponding signifi- 
cance, the diagramatic scheme of a circle seemed best adapted 
to the object in view. 

In the construction of this scheme the cardinal point to be 
attended to was the contraction of the ventricles, because with 
it were associated in the minds of all writers on the subject, 
with only three notable exceptions, and upon it depend, the 
leading phenomena of impulse and first sound, The relaxation 
of the ventricles possesses only a reflected value, and constitutes 
the second point of importance to be attended to. 

But these two principal phenomena were found to cover the 
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entire period of a cardiac cycle, and therefore all the minor phe- 
nomena were readily grouped in*two great divisions under them. 

Lancisi (Fig. I.) divided the cycle into two equal portions, 
namely, ventricular systole, and ventricular diastole. Within 
the former were grouped the impulse of the heart, the first 
sound, the two posterior thirds of the auricular systole (coinci- 
ding with the two anterior thirds of ventricular systole), closure 
of the auriculo-ventricular, and opening of the arterial valves, 
escape of blood from the ventricles into the aorta and pulmonary 
artery, and distension of these vessels. Within the period of 
ventricular diastole occurred the second sound, the anterior third 
of auricular systole (coinciding with the terminal portion of yen- 
tricular diastole), opening of auriculo-ventricular, and closure of 
arterial valves, and reaction of the aorta and pulmonary artery. 
The subjoined diagram will render this intelligible and easy to 
remember. 


Iie, My 





a * i%s * Ventricular systole, 
b * ve * Ventricular diastole, 
c * * *  Auricular systole, 

d * * * Auricular diastole, 


The manifest objection to this scheme is that it assumes, 
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a * ... ... ... %* Ventricular systole (primum tempus). 

6 * .. ... .... * Ventricular diastole (secundwin tempus). 
contrary to all mechanical principles, and to observed facts, that 
the contraction and the dilatation of the auricles and of the ven- 
tricles respectively, are in greatest part simultaneous. It may 
be, therefore, set aside without further discussion; but histori- 
cally it is worthy of being recorded as evidence of the import- 
ance with which, even at that early period,* a concrete know- 
ledge of the rhythm of the heart was invested in the mind of 
a great physiologist and physician. 

Haller (Fig. IT.) divided the entire cycle into two equal por- 
tions, corresponding respectively to what he designates priumuni 
tempus, and secundum tempus. Within the former period occur 
the following phenomena, viz.: contraction of the ventricles, 
impulse, first sound, displacement of anterior or larger segments 
of auriculo-yentricular valves from arterial orifices, and closure 
of these valves over the corresponding orifices, with repulsion 
into auricles of a “cone of blood,” raising of arterial valves, and 
distension of aorta, pulmonary artery, and auricles. 


* Hirst decade of seventeenth century. 
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During the latter period (secwndwm tempus) occur the relaxa- 
tion of the ventricles, and entrance of blood from the auricles, 
overlapping of arterial orifices by anterior segments of auriculo- 
ventricular valves, reaction of aorta and pulmonary artery, clo- 
sure of arterial valves, second sound, and contraction of auricles. 

This sketch is in greatest part correct, so far as it extends; the 
most notable exception being, that the auriculo-ventricular valves 
are floated athwart the corresponding orifices by the blood enter- 
ing from the auricles, instead of being forcibly raised, and lifting 
a column of blood into the auricles, under the contraction of the 
ventricles, as implied by Haller. There is, moreover, a want of 
fulness of detail, and a total omission of several features essen- 
tial to a complete scheme, such as an apportionment of time. 

Laennec regarded the sounds as the principal phenomena, at- 
tributing the first sound to the contraction of the ventricles, and 
the second sound to that of the auricles. The error implied in 
this assumption, as well as that of the relative apportionment of 
the entire period of the cycle, exhibited in the next figure (Fig. 
III.), requires no explanation. 
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He held that there was no “interval of repose” between the 
first and second sound; but herein he was in error, as he likewise 
was in the assumption, that every twenty-four hours the ven- 
tricles enjoyed twelve, and the auricles eighteen hours of repose. 
If, by diastole, is meant ventricular repose, then the ventricles 
actually enjoy sixteen hours of such out of every twenty-four. 
But diastole is not repose or immotion; it is relaxation and pas- 
sive motion, and not entirely exempt from tissue-waste. The 
auricles, as will be hereafter pointed out, are in action during the 
entire period of ventricular diastole, ze, during two-thirds of 
the period occupied by a cardiac eycle; but in vigorous action 
only in the terminal portion of this period. Their state of re- 
laxation corresponds to ventricular systole, @.e., one-third of the 
cycle; but during ventricular systole the auricles are in a state 
of extreme distension, which cannot be regarded as repose. 
With the first sound, according to Laennec, the impulse of the 
heart and the radial pulse coincide. 

Bouillaud (Fig. TV.) divided the period of cardiac action into 
two equal parts, viz., ventricular systole, and ventricular diastole. 

During the systole occur, the impulse of the apex; first sound; 
recession of the body of the ventricles; pulsation of adjacent 
arteries; repose of auricles and suction of blood into them; con- 
traction of papillary muscles and consequent closure of auriculo- 
ventricular valves; and efflux of blood into the aorta and pul- 
monary artery. 

Within the period of diastole occur, the retrocession of the. 
apex from the chest-wall; the second sound; slight retraction of 
auricles ; repose and partial distension of ventricles ; vermicular 
contraction of auricles, commencing in appendices and ending 
in ventricles, where it merges in ventricular systole; reaction 
of aorta and pulmonary artery, and consequent closure of sig- 
moid valves, after being drawn towards base by ventricular 
diastole. 

In reference to this scheme I will merely observe, that the 
retreat of the body of the ventricles from the anterior thoracic 
wall after the impulse, takes place, not within the period of ven- 
tricular systole, but during the subsequent diastole; and that no 
notice is taken of the energetic contraction of the auricles, which 
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b Ventricular diastole = 4 cycle. 


occurs immediately before the contraction of the ventricles, 
upon which the latter depends, and to which, as will be shown 
in the sequel, the pathognomonic murmur of mitral constriction 
is mainly due. 

The Dublin Committee of the British Association (1835) divi- 
ded the entire period of the heart's action into three unequal por- 
tions (Fig. V.); one-half corresponding to the ventricular systole, 
the impulse, and the first sound, which are all of equal length; 
one-eighth belongs to the second sound; and three-eighths to 
the subsequent pause, during which diastole of the ventricles, 
and systole of the auricular appendices occur. The first sound is 
caused by bruit musculaire, and rushing of blood over the rough 
surface of the ventricles; it is intensified by impulse against the 
wall of the chest. The second sound is due exclusively to clo- 
sure and tension of the sigmoid valves, This scheme, though 
possessing much merit, and being decidedly the best up to that 
date produced, because based upon direct observation and ex- 
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periment, was erroneous in assuming that the diastole of the 
auricles does not occur till after the lapse of an appreciable in- 
terval subsequent to the systole of the ventricles, whereas it 
actually coincides with the latter. It was also at fault in ex- 
cluding the second sound from the period of ventricular diastole; 
and in representing the auricular appendices only as contracting 
during'the pause. The division of time was likewise incorrect ; 
and the impulse and first sound were both erroneously assumed 
to be equal in length to the systole of the ventricles. 

The following summary of the conclusions arrived at by the 
Dublin Committee are eminently worthy of’ attention, as indi- 
cating the great acumen of the observers constituting that 
distinguished body, and as presenting the least incorrect view 
of the action of the heart propounded up to that date: 

1. “In warm-blooded animals the systole of the ventricles 

follows immediately that of the auricular appendices. 

2. “ During the systole of the ventricles the auricles are dis- 

tended by blood from the venous trunks. 
Fic. V. 





a Virst sound (ventricular systole and impulse) L cycle. 


} 
b Second sound ... 1 cycle. 


c Pause (ventricular diastole, and systole of auricular ajypendices) == 3 cycle. 
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3. “When the systole has ended, the ventricles become re- 
laxed and flaccid, and blood passes rapidly, but not with 
force, from the auricles into their cavities. 

4, “The auricles are never emptied of their blood, and con- 
tract but little on their contents, an active contraction being 
observable only in their appendices. 

5. “If the interval between two successive beats of the heart 
be regarded as divided into four equal parts, two of these 
may be allotted to the duration of the ventricular systole, 
something less than one to the interval between the termi- 
nation of the ventricular systole, and the beginning of the 
diastole of the appendices, during which interval little 
motion is observed in the auricles; and the remainder to 
the diastole, and systole of the auriclar appendices. 

6. “The ventricles in their systole approach the front of the 
thorax, and by their contact and pressure against it, pro- 
duce the impulse or beat of the heart.” 

Corrigan divided the cycle into three unequal parts (Fig. VI.), 
regarding the sounds as the principal events, after the example 
of the Dublin Committee. The first sound occupied one half the 
cycle, and coincided with the impulse of the heart, the contrac- 
tion of the auricles, and dilatation of the ventricles. The second 
sound extended oyer one-fourth of the cycle, and coincided with 
the contraction of the ventricles, the distension of the aorta and 
pulmonary artery, and the radial pulse. The pause engaged 
likewise one-fourth of the cycle, and corresponded to the dis- 
tension of the auricles and relaxation of the ventricles. 

This scheme is eminently heterodox, and has been recently 
repudiated by its eminent author, who, on witnessing some con- 
clusive experiments by M. Chauveau,* is understood to have 
announced his conversion. 

Long anterior, however, to the date of Chauveau’s exposition, 
he had practically abandoned it, and conformed to the orthodox 
view, as is well known to his professional brethren in Dublin. 
Nevertheless, as no formal retractation has been published, it 
is necessary to state briefly the objections to this scheme. 

The first sound was made to coincide with the contraction of 
the auricles, and dilatation of the ventricles. The second sound 


* Dublin Hospital Gazette: November 1, 1860. 
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was represented as coinciding with the contraction of the ven- 
tricles and the radial pulse; and from the pause was excluded 
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@ Virst sound (contract. of auricles, dilitation of ventricles, and impulse) = 4 cycle. 
6 Second sound (contract. of ventricles, and radial pulse) ... ... ... = cycle. 
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the contraction of the auricles. The radial pulse could never, 
in this view, be anterior to the second sound, since ventricular 
systole on which it depends, coincides with that sound; yet it 
is well known to be normally antecedent to it. M. Beau takes 
a similar view as to the cause of the sounds of the heart, and is, 
therefore, likewise amenable to the foregoing strictures. 

Corrigan adverted to “a mistake made by Laennec, who stated 
that the ventricles contracted before the auricles. It was now 
generally agreed that Laennec was wrong.”™ I fail to perceive 
the force of this remark, since any one point of a circle may oc- 
cupy a place before or after any other point in it, according to 
the point of departure selected. 

Carlile divided the cycle into three parts (Fig. VII.) ; the first, 
occupying three-eighths, corresponds to the first sound, the sys- 


* British Association, 1835. 
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tole of the ventricles and closure of the auriculo-ventricular 
valves, impulse of the heart, distension of the aorta and pulmo- 
nary artery, and the diastole of the auricles. The second part 
represents the second sound, and is one-eighth of the whole 
cycle ; it corresponds likewise to the reaction of the aorta and 
pulmonary artery, closure of the sigmoid valves, relaxation of 
the ventricles, opening of the auriculo-ventricular valves, and 
entrance of some blood from the auricles. The third part, 
amounting to one-half of the cycle, represents the pause, and 
corresponds to the systole of the auricles, which commences at 
the entrance of the venze cave and ends at the appendix; the 
diastole of the ventricles, and entrance of the principal volume 
of blood from the auricles. 

This was the most truthful and accurate sketch given up to 
the date of its publication ; still, several objections apply to it. 
The time is incorrectly apportioned, the sounds are made the 
principal events, and the systole of the auricles is placed at the 
commencement, instead of the termination of the long pause. 


{ 
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He attributed the first sound to the rushing of blood through 
the aortic’ and pulmonic orifices. 

Hope implies a ‘division of the cycle ak two equal parts 
(Fig. VIII.) The first portion is appropriated by the ventricular 
systolic phenomena, viz.: first sound, impulse, and passage of 
blood into the great arterial trunks. To the last-mentioned phe- 
nomenon he attributes the first sound. The second period is 
occupied by the ventricular diastolic phenomena, viz.: the second 
sound, and the passage of blood from the auricles into the ven- 
tricles, to which that sound is due. 

This is a most defective scheme, and erroneous qwoad the 
causes to which the sounds of the heart are attributed. 

Gendrin furnishes a scheme of great complexity (Fig. [X.), 
but possessing some special merits. It is, however, in many 
particulars erroneous. In it the cycle is divided into six parts: 
viz., systole, equal to one-fourth of cycle; perisystole, predias- 
tole, and diastole, together corresponding to one-fourth ; peridz- 
astole, and présystole, together equal to one-half. Within the 


Fie. VIII. 


3 
T 


q 
*Jogsme(y 





a Ventricular systole, etc. ... ... ==} cycle. 
b Ventricular diastole, etc. ... ... ==} cycle. 


CARDIAC CYCLE. 81 


period of systole occur, the contraction of the ventricles, first 
sound, impulse, efflux from ventricles into great arteries, initial 
diastole of latter, and vibration of corpuscles of blood. The 
perisystolic phenomena are, incipient relaxation of ventricles, 
and closure of arterial valves. In the prediastole the preceding 
phenomena are continued. 
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d Diastole 
e Peridiastole 
f Presystole ay ee: 

The diastole comprises the relaxation of the ventricles and 
auricles ; opening of auriculo-ventricular valves, and entrance of 
blood from great veins into auricles, and from auricles into ven- 
tricles ; recoil of this blood from apex against base and closed 
arterial valves ; second sound. 

Peridiastolic phenomena are, complete relaxation of auricles 
and ventricles, and free entrance of blood from great veins into 
auricles, and from auricles into ventricles; and during presystole, 
contraction of the auricles and rapid entrance of blood into ven- 
tricles take place. 

c 6 
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The first sound Gendrin attributes to the vibration of the cor- 
puscles of the blood; and the second sound, to the recoil of the 
blood first entering the ventricles, from the apex, against the 
base of the heart and the closed arterial valves. He holds that 
the closure of the arterial valves precedes the second sound. 

The three events, however, are really simultaneous; namely, 
closure of the sigmoid valves, the second sound, and the first 
entrance of blood into the ventricles; and, as 1s now well estab- 
lished, the second sound is caused by the abrupt closure and 
tension of the sigmoid valves. Healleges that the second sound 
exists after the sigmoid valves have been destroyed. This is an 
error, as proved by experiment on living animals, and likewise 
by the total absence of second sound in the aorta when the sig- 
moid valves are so much disorganized as to be entirely incom- 
petent. 

M. A. Luton,* copying the scheme of Marey and Chauveau 
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d Period of repose (third stage)... == 4 cycle. 


* Nouveau Dictionnaire de Médecine et de Chirurgie Pratique, Paris, 1868. 
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as the result of their experiments upon the horse, divides the 
cycle into two principal and equal portions (Fig. X.); viz, a 
“neriod of activity” and a “period of repose.” The former in- 
cludes two stages; the first stage comprising the contraction of 
the auricles, and the active diastole of the ventricles. This stage 
is equal to one-tenth of the cycle, or of one second, the rate of 
the pulse being sixty per minute. In the second stage of this 
period, which extends over four-tenths of a second, the pulse rate 
being sixty, occur, the contraction of the ventricles and the im- 
pulse, which are of equal duration ; first sound; closure of auri- 
culo-ventricular valves, and passage of blood into aorta and 
pulmonary artery. 

The “period of repose,’ pulse being at sixty, equals five- 
tenths of a second, or of the whole cycle, and corresponds to 
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the third stage of cardiac movement. In it are included the 
passive diastole of the auricles and ventricles; closure of sigmoid 
valves, and second sound. 

The great eminence of the physiologists who are the authors 
of this scheme entitle it to a ready and favourable reception, 
irrespectively of its intrinsic merits, which are very considerable. 
In this sketch of their opinions, however, there are some cardi- 
nal errors, which, as will be shown further on, have been since 
eliminated from their scheme. 

Gairdner (Fig. XI.) divides the cycle into three nearly equal 
portions ; viz., ventricular systole, ventricular diastole, and rest. 
The period of ventricular systole includes the first sound, cardiac 
impulse, and arterial pulsation in neck, wrist, and foot, in suc- 
cession. Ventricular diastole embraces the second sound ; whilst 
rest is neutral as regards sensible phenomena, but includes, at its 
termination, the systole of the auricles. This scheme possesses 
many and great merits, prominent amongst which is the recog- 
nition, for the first time made in diagrammatic form, of the true 
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relative position of auricular systole. The apportionment of 
time as represented, is, however, notably incorrect. 

Dr. Markham (Fig. XII.) represents the cycle as divisible into 
three unequal portions, viz, that of the first sound, amounting 
to about two-fifths of the whole, during which, and nearly syn- 
chronous with it, the impulse of the heart, the pulsation of the 
arteries in the neck and wrists, the systole of the ventricles, and 
the diastole of the auricles take place: that of the second sound, 
corresponding to the commencement.of ventricular diastole, and 
the recession of the apex after the impulse, and occupying 
somewhat less than one-fifth of the cycle; and finally the pause, 
extending over somewhat more than two-fifths, or about one-half 
the cycle, and during which the completion of ventricular dias- 
tole and auricular systole take place. 

The ventricular systole, the first sound, and the auricular 
diastole, although synchronous, are not coeval; that is, they com- 
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mence but do not terminate at the same time. The systole of the 
ventricles and the diastole of the auricles cover the entire period, 
whereas the first sound occupies only the initial portion of it. 
The foregoing objections are applicable to this system, irrespec- 
tively of the mal-apportionment of time which may be likewise 
urged against it; but it has the great merit of having been the 
first promulgated in the English language in which an accurate 
appreciation of the rhythm of auricular systole is indicated. 

Dr. Pavy’s scheme (Fig. XIII.) consists in a division of the 
cycle into three parts, viz., that of the first sound, that of the 
second sound, and that of the pause. Each of the two former 
occupies one-fourth, and the latter one-half the cycle. Within 
the period of the first sound may be noted the impulse of the 
auricles; the contraction of the ventricles; tension of auriculo- 
ventricular valves; distension of the aorta and pulmonary artery; 
tilting forwards and to the right side, of the apex; and the 
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impulse of the heart. During the period of the second sound 
reaction of the aorta and pulmonary artery occurs; flapping 
down of the semilunar valves; contraction-wave of auricles 
towards ventricles; incipient relaxation of, and entrance of blood 
into, ventricles. The period of pause corresponds to the com- 
plete relaxation and gradual distension of the ventricles, and the 
closure of the auriculo-ventricular valves. 

The relative proportion of time assigned to the sounds in this 
scheme is obviously incorrect, and the active contraction of the 
auricles at the end of the pause is not recognized. 

Halford (Fig. XIV.) likewise adopts the tripartite division of 
the cycle, assigning, however, to the first sound one-half, and to 
the second sound and the pause, one-fourth respectively. 

This scheme is open to the objections urged against that last 
described; and further, the author does not admit a short pause. 
According to him, the apex of the heart does not’ strike the wall 
of the chest in ventricular systole ; it is pressed downwards and 
backwards, and from right to left, and the impulse at the ribs is 
most probably given by the fibres just above the apex. He 
holds that the auricles continue “ filling after the second sound 
is heard.” This can only mean that blood continues to flow into 
them from the cave, coronary, and pulmonary veins, because, the 
auriculo-ventricular valves being open, it most probably flows as 
quickly from, as into, the auricles. He considers that the blow 
or impulse of ventricular systole is due to “pressure of the op- 
posing column of blood on the upper surface of the semilunar 
valves.” The pressure alluded to must be comparatively insig- 
nificant, as it is shown to be in Marey’s tracings. The volume 
of blood sent out by the preceding contraction of the ventricles 
has already circulated through the pulmonary and systemic ves- 
sels ; the reaction of the arteries has long since taken place, and 
been succeeded by the protracted period of arterial quiescence 
corresponding to the long pause. The pressure on the sigmoid 
valves by the opposing column of blood, at the moment of ven- 
tricular systole, must therefore be quite inadequate to explain, 
on the principle of collision of opposing forces, the systolic im- 
pulse of the ventricles. With Billing, Rouannet, Bryan, Valentin, 
Baumgarten, and Brakyn, he holds that the first sound is entirely 
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valvular; and more prolonged than the second, owing to vibra- 
tion of the chorde tendine and valves, which are unequal in 
size. He thus denies to the impulse any share whatever in the 
causation of the first sound. In this opinion also I disagree with 
him. 

Hyde Salter* (Fic. XV.) adopts the natural division of the 
cycle into ventricular systole, and ventricular diastole. To the 
former he assigns one-third, and to the latter two-thirds of the 
whole. The first sound is represented as of equal duration with 
ventricular systole, which is an obvious error, as a pause or 
period of silence, which I designate the “systolic pause,” imme- 
diately succeeds the first sound, intervening between it and the 
second sound, and therefore of systolic rhythm. The second 
sound occurs within the period of diastole, one-fourth of which, 

* The death of this eminent man has just been announced (September, 1871), 


and I discuss his theory under a sense of depression at the great loss medicine has 


thereby sustained, 
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and one-sixth of the entire cycle, it represents. The pause, 
which coincides with ventricular diastole minus the second 
sound, and corresponds to one-half the cycle, immediately suc- 
ceeds the second sound, and includes towards its termination the 
auricular systole, which therefore is diastolic in rhythm. This 
latter equals one-third of the pause, one-fourth of the diastole, 
and one-sixth of the cycle. 

This scheme is in most respects faithful to nature, and correct 
in detail. I have already indicated one ground of exception to 
it, and in the scheme which follows others will be implied, 
which a comparison of the two figures (XV. and XVI.) will make 
sufficiently clear. 

The plan which, after long and matured study, I have adopted, 
as most accurately representative of the natural grouping and 
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succession of phenomena, constituting a cycle of cardiac move- 
ment, is set forth in the engraving (Fig. XVI.) As therein 
exhibited, the cycle is divided into two primary parts, viz. : 
ventricular systole, occupying one-third; and ventricular dia- 
stole, occupying two-thirds of the cycle. Of the former, the 
first two-thirds are covered by the impulse and the first sound, 
and the last third by the short or systolic pause. Of the period 
of ventricular diastole, the initial and the terminal portions are 
occupied, respectively, by the second sound, and the momentum 
or most energetic portion of auricular systole, both of which are 
incalculable as to duration. Inasmuch as, in the normal state, 
the contraction of the auricles is not manifested by any sensible 
phenomenon, it is conveniently included within the period of 
the long or diastolic pause, which commences at the end of the 
second sound, and is characterized by the absence of all tactile 
and acoustic signs. 

Within the period of the first two-thirds of ventricular sys- 
tole, coinciding with the impulse and the first sound, the arterial . 
valves are thrown open; the auriculo-ventricular valves are:shut 
down; the aorta and the pulmonary artery are distended by 
efflux from the ventricles; and the auricles, partly by arrest at 
the auriculo-ventricular openings, and partly by influx from the 
cave and pulmonary veins, are likewise engorged. The circula- 
tion in the coronary arteries is retarded; and that of the coro- 
nary veins is accelerated. The pulsation of the great arteries of 
the neck is virtually coincident with the impulse and the first 
sound, although necessarily, by a brief but inappreciable interval, 
posterior to them in time. 

During the short pause which immediately succeeds the first 
sound, and precedes the second sound, and which, according to 
Marey, equals in duration one-tenth of a second, the contraction 
of the ventricles and the distension of the auricles and arteries 
continue; the arterial valves are still open, and those of the auri- 
culo-ventricular orifices still firmly closed; temporary stasis 
of the circulation in the cave and their immediate tributaries, 
and in the pulmonary veins, takes place; the circulation in the 
coronary arteries is still retarded, whilst that in the coronary 
veins is quickened, and the radial pulse is perceptible. In 
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slow action of the heart the short pause may be readily recog- 
nized; in rapid action, and even at the ordinary rate, it is not so 
easily appreciated, and hence it has been, by many excellent ob- 
servers, entirely ignored. Murmurs are occasionally, and not 
unfrequently, heard, which are most appropriately designated 
“ post-systolic” and “ pre-diastolic,” as occupying, the former the 
initial, and the latter the terminal portion of this pause or period 
of silence. To this subject I shall have occasion to return. Dr. 
Sibson regards the short pause as coinciding with the commence- 
ment of ventricular diastole, and the reaction of the arteries; he 
says*: “A little consideration will make it evident that the sig- 
moid valves must come together at the very end of the systole, 
otherwise blood would at once flow back into the ventricle, 
during a period that, as M. Marey has shown in his important 
work on the circulation of the blood, precedes the second sound 
by one-tenth of a second, and coincides with the short pause. 
During this short pause between the first and second sounds. 
the walls of the arteries, just charged to the full by the systole, 
return upon themselves and drive the blood forwards into the 
smaller vessels, and backwards upon the arch and aortic valves.” 
I believe, as already stated, that the ventricles, during the short 
pause, are still in a state of contraction, and the aorta and pul- 
monary artery in a state of distension by the ebbing current of 
blood; hence reflux cannot take place, though the valves be still 
open. MM. Chaveau and Favre conclude from their experi- 
ments, that ventricular diastole commences with the second 
sound, whereas the short pause is antecedent to it.f Coincident 
with the second sound is reaction of the aorta and pulmonary 
artery, closure of the arterial, and opening of the auriculo-ven- 
tricular valves, relaxation of the ventricles, and passage of blood 
from the auricles into the ventricles. The period occupied by 
the second sound is incaleulably short. The long or diastolic 
pause succeeds the second sound, and with it covers two-thirds 
of the cycle. During this pause the arterial valves are still 
closed, and the auriculo-ventricular valves open; the ventricles 


* The Movements, Structure, and Sounds of the Heart, 1869, p. 31. 


+ Traité de Physiologie, par F. A. Longet, 8tme Edition, tome, 2eme, 1869, 
p- 156. 
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are relaxed and in process of dilatation; undulatory contraction 
of the auricles, from the appendices towards the auriculo-ventri- 
cular openings, sets in and is continued, with passage of blood 
into the ventricles; and at its conclusion the auricles perform a 
brief but energetic act of contraction, the momentwm of auricular 
systole, by which the ventricles are filled to distension, and reac- 
tion of their walls, constituting the succeeding ventricular sys- 
tole, is induced. 

I may here briefly state the result of my observations on M. 
Groux, who exhibited in his own person the pulsations of the 
heart, through a congenital fissure of the sternum, in Dublin, in 
the year 1858. On the 29th of February in that year I made 
the following notes. There was a vertical sulcus in the situation 
of the sternum, extending nearly its entire length, and bounded 
on each side by a continuous ridge of bone representing the 
margins of the sternum. The ensiform cartilage, or a flexible 
substance representing it, occupied the lower extremity of the 
fissure, which, at its widest part about midway between the ~ 
upper and lower extremity, was an inch and a-half in transverse 
diameter; it was, however, susceptible of expansion to three 
inches by retraction of the shoulders, and by forced inspiration. 
Within this fissure a pulsating tumor existed, which was irregu- 
larly ovoid in figure, one and a half inch in its long, and half an 
inch in its short diameter, and did not extend laterally beneath 
the boundaries of the fissure. The long axis of this tumor ex- 
tended from below and the left side upwards and to the right. 
The upper portion of the fissure was occupied by another and 
smaller pulsating tumor, seemingly continuous with the former. — 
The superior extremity of the former of these tumors was on a 
level with the upper edge of the third costal cartilage, and its 
lower extremity with the middle line of the third intercostal 
space. During the period of enlargement this tumor communi- 
cated to the hand a feeling of increased hardness, and a rolling 
motion from above and right side downwards and to left; its 
pulsation was synchronous with the first sound, and followed by 
the second sound. The superior of these tumors pulsated first, 
and in an are from above downwards and to the right, and the 
lower pulsation preceded the carotid and radial pulse. 
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Judging from the extent and course of the pulsation-wave, 


. . and from what may be observed in the dog, I regarded the infe- 





rior pulsating tumor as belonging to the right ventricle. The 
right auricle touches the anterior wall only by its appendix, and 
with a sudden “tap,” during its diastole; it was soft at the 
moment of greatest distention ; whereas, the line in which the 
remainder of the auricle presents itself to the anterior wall of 
the chest is from above downwards and to the right side. The 
superior tumor was the right auricle, which contracted first, in 
order of time, after the long pause, conducting a wave of blood 
into the right ventricle, the contraction of which immediately 
succeeded that of the auricle. 

Dr. Pavy* holds that an ascending wave travels over the 
auricle immediately after, and communicated by, the systole of 
the ventricle ; that this is promptly succeeded by a descending 
auricular wave running into the ventricle; that then the pause of 
ventricular diastole occurs, and next ventricular systole. 

Dr. Pavy is, therefore, of opinion that in mammals, including 
man, auricular systole immediately succeeds instead of immedi- 
ately preceding the systole of the ventricles, and that in this class 
no other contractile movement of the auricles occurs, although 
such is not the case in the frog and the tortoise. 

I take the liberty of declaring that herein Dr. Pavy, excellent 
observer though he be, has fallen into, error. An ascending wave 
of vibration, communicated to the blood of the auricle by the 
shock of ventricular systole through the tense auriculo-ventri- 
cular valves, is, no doubt, exhibited; it is equally true that a 
descending wave of contraction immediately succeeds the former, 
and conducts the first gush of blood into the ventricle after the 
retraction or opening of the auriculo-ventricular valve, or rather 
by the pressure of which mainly it is thrown open. The long 
pause now ensues; during its continuance blood still flows 
passively into the auricle and ventricle respectively ; but now, 
towards the close of the long pause, auricular contraction of a 
more abrupt and vigorous character takes place, filling the ven- 
tricle to distention, and provoking an act of ventricular systole 
in which it is itself merged, and so on. This presystole or auri- 

* Medical T'imes and Gazette, 21st November, 1857. 
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cular systole immediately preceding ventricular systole, is of the 
utmost moment diagnostically, as will appear in the sequel. I 
shall place in parallel columns, for the purpose of comparison, 


the succession of events as represented by Dr. Pavy and by my- 
self. 


Pavy. HAYDEN, 
Ventricular systole. Ventricular systole. 
Ascending auricular wave (vibratory). Ascending auricular wave (vibratory). 
Descending auricular wave (contractile), Descending auricular wave (contractile), 
Pause of ventricular diastole. Pause of ventricular diastole (long pause). 


Auricular systole (momentum of). 


Between Dr. Pavy’s views and mine, then, the difference con- 
sists in the denial by him of a continuous descending wave of 
auricular contraction, during the entire period of ventricular dia- 
stole ; and, what is still more important, his repudiation of pre- 
systolic auricular contraction, both of which events I strongly 
insist upon. 

The causes to which the two sounds of the heart have been 
respectively attributed by different authors, will be found briefly 
set forth in the subjoined table taken from Longet’s Physiology,” . 
and borrowed by that author from Barth and Roger. This table 
I have supplemented by the addition of the views of Dr. C. J. B. 
Williams, Dr. Bellingham, M. Chauveau, and my own. 


First sound. Second sound. 
Laennec, ... Contraction of ventricles. Contraction of auricles. 
Turner,  ... Contraction of ventricles. Shock of the heart rebounding 
against the pericardium in dia- 
stole. 


Corrigan, ... Shock of the blood against the Collision of the internal surface 
walls of the ventricles in dia- of the walls of the ventricles in 
stole. systole. 


D’Espine, ... Contraction of the ventricles. Dilatation of the ventricles. 


Pigeaux (1832), Shock of blood against walls of Shock of blood against the walls 
ventricles at the moment of of the aorta and pulmonary 
diastole. artery at the moment of sys- 

tole. 


Pigeaux (1839), Friction of the blood against the Friction of the blood against the 
walls of the ventricles, the ori- walls of the auricles, the auri- 
fices and walls of the great culo-ventricular orifices, and 
vessels in systole. the cavity of the ventricles, in 

diastole. 


Hope (1834), Mutual collision of the corpuscles Mutual collision of the corpuscles 
of the blood in systole. of the blood, and impulse of 
blood against the walls of the 


ventricles, in diastole, 


* Vol. ii, p. 153. 








Hope (1839), 


Rouannet, 
Piorry, 
Piédagnel, . 


Carlile, 


Magendie, ... 


Burdach, 


Bouillaud, 


Gendrin, ... 


Cruyeilhier, ... 


Skoda, - 


Beau, 
G. Williams, 
Dublin Com- 
mittee, 1835, 


London Com- 
mittee, 1836, 


Philadelphia 
Committee, 
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First sound. 
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Second sound, 


The sound of valvular tension, The click of the sigmoid valves in 


and of muscular extension, in 
systole. 


. The click of the auriculo-ventri- 


cular valves in systole. 


.. The entrance of blood into the 


left chambers of the heart. 


. The contraction of the left ven- 


tricle. 


. The sudden entrance of blood 


into the great arteries in sys- 
tole. 


The shock of the apex of the heart 
against the side in systole. 


... Sudden entrance of blood into the 


ventricles containing air, in 
auricular systole. 


. The sudden tension and mutual 


collision of the auriculo-ventri- 
cular valves, and the sudden 
displacement of the sigmoid 
valves, in systole. 


Vibration resulting from the col- 
lision of the blood in systole. 


The sudden raising of the sigmoid 
yalyes in systole. 


-.- The shock of the blood against the 


auriculo-ventricular valves, and 
the impulse of the apex against 
theside. The shock of the blood 
against the walls of the aorta 
and pulmonary artery, in sys- 
tole. 


... The shock of the wave of blood 


against the walls of the ven- 
tricles, in ventricular diastole, 


Muscular contraction of the ven- 
tricles in systole. 


Friction of blood against the walls 
of the ventricles, and muscular 
contraction, in systole. 


Sudden muscular tension of the 
ventricles, and shock against 
the chest, in systole. 

Muscular contraction of the ven- 
tricles, and click of the auri- 
culo-yentricular yalyes.in sys- 
tole, 


diastole. 


The click of the sigmoid valves 
in diastole. 


The entrance of blood into the 
right chambers of the heart. 


The contraction of the right yen- 
tricle. 


The click of the sigmoid valves 
in diastole. 


The shock of the anterior surface 
of the heart in diastole. 


The injection of blood into the 
arteries containing air, in ven- 
tricular systole. 

The sudden tension and shock of 
mutual collision of the sigmoid 
valves, and the sudden raising 
of the auriculo - ventricular 
valves, in diastole. 


Percussion of the blood against 
the walls of the ventricles in 
diastole. 


The lowering of the sigmoid valves 
in diastole. 


The shock of the column of blood 
against the walls of the ven- 
tricles, and the retrogradeshock 
of the column of blood against 
the sigmoid valves, in diastole. 


The shock of the column of blood 
arriving from the veins against 
the walls of the auricles. 


The shock of the returning column 
of blood against the sigmoid 
valves, in diastole. 


Tension of the sigmoidvalves, and 
shock of the returning columns 
of blood, in diastole. 


Sudden closure of the sigmoid 
valves by the columns of blood 
in the arteries (in diastole). 


Closure of the sigmoid valves 
by the shock of the returning 
columns of blood in the aorta 
and pulmonary artery. 
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First sound. Second sound. 
C. J.B. Wil- Muscular contraction of ventri- Click of sigmoid valves. 
liams, cles, closure of auriculo-yentri- 


cular valves, and occasionally 
impulse of heart. 


Bellingham, Rush of blood through arterial Rush of blood through auriculo- 


orifices, ventricular orifices. 
Chauveau, ... Sudden tension of auriculo-ven- Sudden tension of sigmoid valves. 
é tricular valves. 
Hayden, ... Shock of apex against wall of Sudden tension of sigmoid valves. 


chest, and sudden tension of 
auriculo-ventricular valves and 
chord tendinez. 


M. A. Dumontpallier gives the following summary of the ex- 
periments of Chauveau, performed at Alfort on the 5th of Sep- 
tember, 1860, in his presence, and repeated on the 29th of the 
same month in the presence, amongst others, of Doctors Corrigan 
and Banks of Dublin, with a view to determine the nature and 
cause of the sounds of the heart.* 

A horse having been pithed, and artificial respiration main- 
tained by means of a pair of bellows connected with the trachea, 
a “window” was made in the left side of the chest, and the peri-. 
cardium laid open through this, so as to expose to view the left 
ventricle, left auricle, and the pulmonary artery. The auricle 
was seen to contract very feebly ; but the ventricle with much 
energy, contracting from apex to base, and becoming globular, 
hard, and corrugated on the surface. The left wall of the ven- 
tricle was forcibly elevated in such a manner that the organ 
must have struck the wall of the chest. A stethoscope applied 
over the ventricle enabled the observer to hear two sounds; the 
first dull and prolonged, and coinciding with ventricular systole; 
the second sharper and shorter, coinciding with ventricular dia- 
stole. 

After the first sound “a short silence” ensued, and after the 
second, “a longer silence.” When the root of the pulmonary 
artery was taken gently between the finger and thumb at the 
moment of the second sound, a vibration was felt, and a stetho- 
scope applied here at the same moment enabled the observer to 
hear the second sound. If, at the moment of systole of the ven- 
tricle and occurrence of the first sound, the roof of the left auricle 


* Gazelte des Hospitaux; Dublin Hospital Gazette, 1st November, 1860. 
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} were pushed down with the finger, the vibration of the auriculo- 

_ ventricular valve was felt. If now an incision were made in — 
the auricular appendix, and the finger introduced through it 
into the auriculo-ventricular orifice, it was felt to be grasped at 
the moment of systole by the free edges of the valves, and held 
for a period corresponding in duration to the first sound, which 
was either suppressed or weakened, owing to suspension or im- 
pairment of the normal vibration of the valves. The reporter 
adds: “ From this experiment may we not conclude that the 
first sound is owing, almost entirely, to the contraction of the 
auriculo-ventricular valves ?” A query which, I apprehend, few 
if any will answer in the negative. 

Chauveau next proved, by mutilation of the valves, that ab- 
normal sounds depend upon disease of these. Thus, when 
closure of the mitral valves was prevented during ventricular 
systole, by means of a small steel rod, blood rushed back into 
the auricles, and a brwit de soufflet was the result. Tearing of 
the valves, or dividing the chorde tendinez was followed by 
a similar result. Systolic murmur likewise followed compres- 
sion of the pulmonary artery during ventricular systole. 

In a similar manner he caused diastolic murmur by keeping 
the sigmoid valves apart by means of a fine instrument, by pin- 
ning them up to the wall of the artery, or by destroying them. 
In every such instance blood rushed back into the ventricle and 
produced diastolic murmur.* 

Marey and Chauveaut have detonnined, by experiments on 
the horse, the relative duration and precise relationship of the 
several movements of the heart. 

The systole of the auricles precedes that of the ventricles by 
two-tenths of a second. Ventricular systole and impulse com- 
mence together, but the former exceeds the latter in duration 
by one-tenth of a second, the length of ventricular systole being 
three-tenths of a second. 

They have also proved experimentally that the force of con- 
traction of the right ventricle is to that of the left ventricle, in 
the horse, as 1 to 3. The relative proportion of the various car- 


* See Gazette Médicale, 1856, for Chauveau’s memoir on this subject, in extenso. 


+ Longet’s Physiology, 1869, vol. ii. p. 146, 
4 
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diac movements is, according to these eminent authorities, the 
same in man as in the horse. 

It will be seen by reference to Fig. XVI. that the saneinetene 
at’ which I had arrived independently, from observation of the 
healthy human heart, are nearly identical with those just de- 
tailed. I did not see the report of Marey and Chauveau’s expe- 
riments till very recently (1868), and I am therefore entitled to 
regard them as eminently confirmatory of my own views. 








Re 
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CHAPTER II. 


PHENOMENA OF THE HEART'S ACTION IN RELATION TO THEIR 
MODIFICATION BY DISHASE. 


I SHALL now briefly discuss, individually, the cyclical series of 
phenomena which constitute a single action of the heart. 

The impulse of the heart, which, in the state of health, may be 
perceived by the application of the hand in the fifth intercostal 
space of the left side, about two inches below the level of the 
nipple, and one inch inside the nipple-line, is characterized by a 
gentle lifting motion over an irregularly circular space of about 
one inch in diameter. This is due to the impact of the apex 
and adjacent portion of the anterior surface of the left ventricle, 
against the chest wall; commences with the systole of the ven- 
tricles, which exceeds it in duration by one-third ; and strictly 
corresponds in time with the first sound. As the systole is equal 
to one-third of the cycle, so the impulse equals one-third of the 
diastole. 

There are at least three positive varieties of abnormal im- 
pulse, besides those of a negative character, namely: the pro- 
longed, diffused, heaving, and double impulse of left ventricular 
dilated hypertrophy ; the abrupt but prolonged and heaving im- 
pulse of left ventricular simple hypertrophy ; and the abrupt 
hammering impulse of nervous palpitation. 

The impulse is liable to impairment, suppression, and dis- 
placement. It is obscured or enfeebled in fatty degeneration of 
the heart, and in atrophic attenuation of the left ventricular 
walls. In the advanced stages of the former of these conditions 
it may be entirely suppressed, and likewise in the worst form of 
typhus fever characterized by suspension of the first sound. 

Displacement of the apex of the heart, to whatever cause due, 
will involve change of the seat of impulse, and may take place 
in the direction upwards, downwards, towards the right, or to- 
wards the left side. 

Whe 
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Displacement of the heart to either side is most frequently 
the consequence of liquid or gaseous effusion into the opposite 
pleura. Two different opinions are held as to the mode in which 
this displacement is effected. One, and that which is almost 
universally accepted, is that the heart is displaced by mechanical 
detrusion to the opposite side; and the other, to the effect that 
it is drawn towards the soural side by the elastic tension of the 
unaffected lung. 

This latter view has been ably advocated by Dr. Douglas 
Powell,* who considers the median position of the mediastinum, 
in the state of health, to be maintained by a well-balanced trac- 
tile force exercised upon its opposite sides by the elastic tension 
of the lungs. When either lung, therefore, passes into a state of 
collapse, whether from liquid effusion or aeriform accumulation, 
the normal balance of pulmonary tension is of necessity de- 
ranged, and the mediastinum and heart are drawn towards the 
unaffected side by the unopposed tension of the sound lung. In 
pneumothorax the displacement is instantaneous ; but he admits 
that “beyond this it may be increased by the direct pressure or 
subsequent accumulation of air.” In support of this doctrine 
the following experiments are adduced : 

Experiment 1. In a fresh subject, a needle was thrust through 
the pericardium at the left margin of the sternum; an opening 
was then made in the left pleura, through which air was sucked 
in, and immediately the needle was deflected to the left. The 
arms were now drawn up equally, and an act of inspiration thus 
artificially made after the manner of Sylvester, and the deflec- 
tion of the needle to the left was observed to be pene) 
increased. 

Experiment 2. A dog was brought under the influence of 
chloroform, a needle was inserted into the pericardium, and the 
pleura laid open as in the former experiment, and with a similar 
result, namely, deflection of the needle towards the injured side, 
to the extent of 20°. 

It seems to me that in Experiment No. 1 the deflection of the 
needle to the left was directly and exclusively due to the pres- 


* Medical Times and Gazette, 30th January ; 18th and 20th February; and British 
Medical Journal, 17th July, 1869. 
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sure upon the mediastinum of the air just admitted into the 
pleura; and the increased deflection exhibited on drawing the 
arms upwards was the result of increased pressure by the intro- 
duction into the pleura of a further volume of air. This air was 
free, and its pressure therefore not neutralized by the elastic 
reaction of the lung, as was the case with that included within 
the pulmonary tissue of the opposite lung. The right lung was, 
moreover, in the first experiment, in the state of maximum expi- 
ratory contraction characteristic of the dead body, and its elastic 
tension proportionately reduced. In this condition, the elastic 
reaction of the lungs of the dog was found by Hyde Salter equal 
to a pressure of only four inches of water.* The elastic tension 
of the lung is an expiratory force, increasing with its expan- 
sion, and tending towards a common centre. No doubt this 
centre is in the root of the lung, but external to the medias- 
tinum. Here, therefore, the elastic reaction of the lung has 
its point of rest, and beyond this in the direction inwards the 
range of its elastic tension does not extend. The length and 
extensibility of the blood vessels and air-tubes of the lungs, and 
their capacity for physical reaction, are strictly adapted in the 
normal state to the dimensions of the pleural cavity and the 
position of the mediastinum. 

In reference to Experiment No. 2, which is in no degree less 
open to all the objections above-stated, I have in addition to re- 
mark, that no mention is made of oscillation of the needle from 
right to left alternately with inspiration and expiration, which 
must have taken place if deflection depended ‘upon the move- 
ments of the right lung. As to the alleged effect of sudden in- 
troduction of air into either pleura, in causing “partial collapse 
of the opposite lung, by removing resistance to its elastic ten- 
sion,’ I cannot perceive how the position of the mediastinum 
can be in any degree thereby influenced, save in so far as the 
pressure of free air on the diseased side must determine its 
displacement towards the opposite. Surely, even though partial 
collapse per se could in any degree influence the position of the 
mediastinum, complete collapse on the opposite side would be 
more than competent to neutralize it. 


* Lancet, 5th August, 1865, 
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Dr. Powell published two cases * of pyo-pneumothorax, illus- 
trative of displacement of the mediastinum by “ elastic recoil ” 
of the opposite lung. By means of a water-pressure guage he 
showed that no air-pressure was exercised upon the mediastinum 
on the diseased side of the chest. But pus was found on that 
side in both cases, and in one of these to the amount of a pint. 

With a view to satisfying my mind as to the validity of the 
objections above urged against Dr. Powell’s doctrine, and as to 
the degree, if any, in which inspiratory expansion of either 
lung, the other being functionally in abeyance, was capable of 
influencing the position of the mediastinum, I performed, on 
the 14th October, 1871, the following experiment, with the 
assistance of Mr. Ward, one of our demonstrators of anatomy, 
and in presence of the anatomical class in the School of Medi- 
cine, Cecilia-street. 

The anterior wall of the chest of a subject brought in for 
dissection was removed, with the exception of the sternum, 
which was divided with the saw by a median incision from the 
upper to the lower extremity. The edges of this incision were 
_ divaricated by means of a wedge, to the extent of an inch, and a 
piece of copper wire, nine inches long, made sharp at one extre- 
mity, and rolled into a coil at the opposite, was inserted perpen- 
dicularly into the pericardium, and fixed in the substance of the 
heart. The left lung was now detached from its root, and the 
mouth of the left bronchus plugged with a cork, which was held 
in position and made air-tight by means of a ligature passed 
round it. Through the outer extremity of the cork a string was 
passed, by means of which it might be instantaneously removed. 
Through an incision made in the trachea at the root of the neck 
a large glass tube was introduced, and the right lung slowly in- 
flated, the subject lying upon its back. The position of the wire 
fixed in the pericardium was not in the smallest degree in- 
fluenced till towards the point of maximum inflation, when the 
anterior edge of the lung advanced and began to press against 
the side of the pericardium. The free extremity of the wire 
now began to deviate to the right, and at the end of inflation 
had moved fully an inch towards the right side; and on allowing 


* Medical Times and Gazette, 21st August, 1869. 
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the lung to collapse by its elastic reaction, through escape of the 
air from the opening in the trachea, the needle gradually re- 
turned to its original position. The process was repeated several 
times, with the same result. At the moment of maximum infla- 
tion the cork was now suddenly withdrawn from the bronchus, 
and the lung thus permitted to collapse abruptly, as if by 
rupture of the opposite lung; but the result was in no degree 
altered, save in regard to the rapidity of return movement of 
the lever from right to left. 

The obvious conclusions to be drawn from this experiment 
are the four following: First, that in the first stage of inspira- 
tory expansion of the lung, the position of the mediastinum isin 
no degree affected; second, that towards the end of the second 
and final stage of expansion of the lung, the mediastinum is 
displaced towards the opposite side by pressure of the anterior 
edge and internal surface of the inflated lung; third, that at no 
stage of inspiration is the mediastinum displaced by traction 
towards the expanding lung; and, fourth, that the sudden ex- 
haustion of one lung, even in the stage of maximum expansion 
by rupture of the opposite lung, is incapable of determining by 
recoil or otherwise, a movement of the mediastinum towards 
that side, beyond the point of equilibrium. 

Having now shown, as I conceive, good reason for adhering to 
the doctrine of lateral displacement of the heart by pressure, as 
promulgated by Bertin, Laennec, Hope, Stokes, Walshe, and in- 
deed by the great majority of writers, and as almost universally 
held at the present time, I proceed, after the example of Stokes,* 
to classify all cardiac displacements whatsoever under the two 
heads of “excentric” and “concentric.” 

The former are caused by diseases “ of accumulation,” solid, 
liquid, or gaseous, external to the pericardium, and pressing ab 
extra upon the heart. 

The latter are due to contraction in volume of either lung, and 
a concentric movement of adjacent parts, including the heart, to 
fill the vacuum thence potentially arising. 

The excentric displacements, as the name implies, are there- 
fore dependent upon a force operating in a direction from its 


* Opus citat., p. 458, 
Cc 
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seat; whilst those named concentric are no less obviously due 
to a cause acting by traction towards the same point. Excen- 
tric displacements may take place in the four opposite directions, 
upwards, downwards, to the right, or to the left side; and dia- 
gonally or intermediately to these lines. Upward displacement, 
direct or oblique, of the heart by pressure, is most frequently 
caused by enlargement of the left lobe of the liver, hydatid 
tumor of that organ, perihepatic abscess, aneurism of the in- 
ferior thoracic aorta,* and temporary paralysis of the left ala of 
the diaphragm, with ascent of an inflated stomach in diaphrag- 
matic pleuritis.+ 

Bouillaud declares that upward displacement of the heart may 
be caused by ascites in an extreme degree.t JI have never wit- 
nessed notable elevation of the heart from this cause. Displace- 
ment downwards is, when present, usually the result of pulmonary 
emphysema engaging pretty equally the anterior portion of both 
lungs ; by the diagonal pressure so exercised, as well as by the | 
general depression or flattening of the diaphragm, the heart is 
displaced downwards, and occupies a position behind the xiphoid 
cartilage. Downward displacement may likewise result from the 
pressure of an aneurismal or other tumor occupying the upper 
portion of the anterior mediastinum. 

Excentric displacement to either side is most frequently due 
to liquid accumulation in the opposite pleura. In the effusion 
consecutive to acute inflammation, Dr. Stokes has shown, that 
the relaxation of the mediastinum involved in the acute inflam- 
matory process may determine lateral displacement of the heart 
at an early period of the disease, and under the comparatively 
slight pressure of an undistended pleura. In all such cases the 
heart is dislocated in the horizontal line, and occupies a position 
under the right nipple when the effusion is on the left side; and 
when on the right, the heart may be felt pulsating at a greater 
or less distance outside the left nipple-line. Doctor Douglas 
Powell has shown§ that in the right lateral displacements the 


* See case (Fay), chapter ix. 

+ For a case in illustration, see an article by the author, entitled “ Diaphragma- 
tic Pleuritis,” Dublin Medical Jownal, August, 1871. 

t Lraité des Maladies du Cceewr, tom. ii., p. 531. 

§ British Medical Journal, July 17, 1869. 
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apex of the heart is depressed, but never so as to occupy a posi- 
' tion external to the base; whereas, in displacements to the left 
side, the apex is relatively elevated, and the long axis of the 
heart nearly or quite horizontal. 

Cases of this kind are characterized by percussion dullness on 
‘the side whence the heart has been displaced, or posterior in the 
line of transit of the organ, and commensurate with the extent 
of its displacement; by clearness on the opposite side in ad- 
vance of the organ; and where the liquid is absorbed or other- 
wise removed, by return of the heart to its natural position with 
corresponding rapidity. 

The functions of the heart and the attendant phenomena are 
in no degree modified by its abnormal position, with the follow- 
ing exceptions: when placed in front of, and in contact with a. 
solid tumor, such as an aneurism, a solidified lung;* or the spinal 
column,} its impulse may be so vigorous and diffused as to lead 
to the diagnosis of hypertrophy. Hope has also noted, in a case 
of dexiocardia, the existence of systolic murmur, which ceased on 
the return of the heart to its normal position; and was due, as 
he believed, to twisting of the aorta in its altered relationship 
to the heart.t é 

Consecutively to the removal of the displacing fluid by absorp- 
tion or otherwise, the heart not unfrequently has been known 
to transgress its normal boundary, and pass considerably to the 
opposite side. This occurs where the lung has been compressed, 
and rendered incapable of expansion, after removal of the com- 
pressing medium, by previous obliteration of its vesicular struc- 
ture; or by the constricting agency of dense false membrane. 
Such a phenomenon is, mutatis mutandis, analogous to the retrac- 
tion of the features from consecutive atrophy and shortening of 
the paralysed muscles, in unilateral paralysis of the face. The 
distinctive features, then, of lateral displacement of the heart by 
liquid accumulation in the opposite pleura, are, the slow and 
mensurable mode of its occurrence; dullness on the side whence 
it has been displaced, and clearness on the opposite side beyond 
the limits of cardiac dullness; and in the event of removal of the 
displacing medium, return of the heart to its natural situation ; 


* Stokes. t Hope, t Opus citat., p. 586. 
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or beyond it where the lung, previously compressed, has become 
incapable of expansion. 

Lateral displacement of the heart, by detrusion, may be like- 
wise caused by cancerous growths in connection with either 
Iung or pleura. In Dr. Houston’s case a cancerous tumour of 
the right lung was the sole cause of displacement of the heart to 
the left side.* 

In most cases, however, of displacement of the heart by pres- 
sure connected with cancerous growths of the lung or pleura, but 
especially the latter, serum was likewise present in large quantity, 
and presumably was the principal agent in displacement. Case 
20 (Rourke), affords a notable example of this kind. Where, 
however, the tumour is of the nature of soft or medullary cancer, 
‘which, by its expansion and elasticity is capable of exercising 
diastolic pressure, displacement of the heart may be, and usually 
is, effected without the intervention of liquid accumulation. 
Cancerous disease of the lung or pleura, operating as a cause of 
displacement of the heart, and associated or not with serous ef- 
fusion, is characterized by certain symptoms of great diagnostic 
value ; these are especially the two following, namely, engorge- 
ment of the subcutaneous veins of the affected side of the chest; 
and distinct transmission, over the same side, of the sounds of the 
heart. Associated with dullness on percussion ; absence of respi- 
ratory sound save at the root of the lung, and of vocal fremitus ; 
and with excentric displacement of the heart; the signs above 
indicated become pathognomonic of cancer of the lung or pleura. 

Thoracic aneurism may be likewise a cause of displacement of 
the heart to either side, but most frequently the right, because 
when capable of making lateral pressure upon the heart, its 
usual situation is the posterior mediastinum and left pleural 
cavity. The diagonosis of this cause of displacement of the 
heart cannot be difficult. 

The heart may be likewise displaced to either side by the 
pressure of free air in the opposite pleural cavity, constituting 
pneumothorax; by pulmonary emphysema preponderating on 
one side, and engaging the anterior and inner portion of the lung; 
and by passage of the hollow abdominal viscera into the thorax. 


* See Catalogue of Museum of Royal College of Surgeons, Ireland. 
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Dr. Stokes is of opinion that simple pneumothorax, without 
fistula in the lung, can cause displacement of the heart only 
when the aeriform collection is large in quantity ; and that, with 
fistula, it can produce this result only where the egress of air is 
prevented during expiration, that is, where the fistula is valvular. 
I incline to regard this view as somewhat too exclusive. 
Free air in the cavity of the pleura, with or without fistula 
of the lung, and at the temperature of the living body, must 
undergo considerable expansion during inspiration, and a high 
degree of compression during expiration. In the former con- 
dition the mediastinum, as the most yielding wall of the hemi- 
thorax, is lable to undergo displacement under the pressure of 
elastic expansion of the air, no longer neutralized by the resi- 
liency of the lung and pulmonary pleura; and in the latter 
state, or that of expiration, under the compressing force of the 
reacting thoracic walls the contained air must undergo a high 
degree of condensation, and the mediastinum must sustain an 
equivalent pressure on the corresponding side. These forces, in 
succession, would operate continuously. A fistular opening in 
the lung of the average diameter, even though direct and patu- 
lous, is by much too narrow to neutralise, though it may modify 
this pressure, by evacuating the pleura within the period of an 
ordinary expiration. In order to effect this, it must bear the 
same proportion to the pleural cavity which the trachea does to 
the expanded lung; and even in that case a certain degree of 
obstruction to the exit of air would be necessarily presented at 
. the fistula, and an equivalent centrifugal pressure sustained by 
the parieties of the pleural cavity, owing to the absence of the 
gradual and well-adapted transition of cubic space exhibited by 
the bronchial system in its relationship to the trachea. 

Simple pneumothorax, then, is of itself, and a fortiort in 
conjunction with liquid, in my opinion competent to effect 
lateral displacement of the heart. After death, owing to the 
cooling and condensation of the air within the pleura, the heart 
will have returned in some degree towards its natural situation. 
In such a case, therefore, the position of the heart, as exhibited 
by post mortem examination, will not accurately represent its 
situation at the time of death. At the latter period the dis- 
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placement is greater, owing to the alternate expansion and con- 
densation of the eriform contents of the pleura, under the com- 
bined influence of heat and compression. Emphysema of the 
lungs, if greatly in excess on one side, and engaging the anterior 
portion of the organ, may become the agent in lateral dislocation 
of the heart; but this affection is usually bilateral, and pretty 
equally balanced on both sides of the chest; hence the cardiac 
displacement resulting therefrom consists usually in depression 
of the organ as previously mentioned. Increase in the volume 
of the lung, and consequent displacement of the heart, may be 
excluded from the category of results of inflammation of the 
substance of the organ. Nevertheless, an example has been 
adduced by Professor R. Smith* of such increase in the volume 
of the right lung in “plastic pneumonia” that the liver and 
diaphragm were considerably depressed into the abdomen. In 
such a case the heart could hardly escape displacement. Dia- 
phragmatic hernia, involving intrusion of the abdominal viscera 
into the chest, completes the category of causes of lateral dis- 
placement of the heart. Comparatively few examples of this 
singular malposition are on record, and these have been all as- 
sociated with partial deficiency of the diaphragm. 

Bouillaud quotes from Weyland the following illustrative cases: 

“Tn an infant which died some hours after birth, cadaveric 
examination revealed that the stomach, a great part of the in- 
testines, the spleen, and the pancreas, were contained in the left 
side of the chest. The right side included the heart, the thy- 
mus, and the two lungs.” ; 7 

“ An infant of seven years died of vomiting, which had con- 
tinued from its birth, and ultimately became complicated with 
cerebral disease. On opening the body it was found that the 
cavity of the left side of the chest, to the level of the second rib, 
was filled with the convolutions of the intestines. The heart 
was situated in the middle line. The left lung, atrophied, pre- 
sented scarcely a sixth part of its normal volume. The right 
lung was well formed, and presented nothing unusual.”*> 

The remarkable case of phrenic hernia with displacement of 


! 
* Dublin Journal of Medical Science, vol. xix. 
+ Traité Clinique des Maladies du Ceur, 1835, tom. ii, p. 524. 
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the heart to the right side, from congenital imperfection of the 
' diaphragm in a female aged 75, recorded by Cruveilhier,* de- 
serves special notice, as being in many respects the most sin- 
eular example of the kind to be found in medical literature. 

The following remarkable example of congenital malposition 
of the abdominal and thoracic viscera occurred in the practice of 
Dr. Osborne, and has been quoted by Drs. Stokes and Graves.+ 
I give it in the words of Dr. Stokes : 

“A man about 40 years of age died of tubercular phthisis 
(in Sir Patrick Dunn’s Hospital). The cesophagus, after passing 
through the usual opening in the diaphragm, was found to re- 
enter the thorax by another very large opening in the tendinous 
expansion towards the left side. The stomach, of which the 
cardiac and pyloric extremities were approximated, occupied 
the inferior portion of the left thoracic cavity. 

“A considerable portion of the transverse arch of the colon 
was also included in the left side of the chest. These viscera, 
loosely but permanently fixed by means of the serous mem- 
branes, all rested on the convex surface of the diaphragm, and 
had pushed the heart and mediastinum towards the right side. 

“The margin of the unnatural opening in the diaphragm was 
formed by a round tendinous cord, about the thickness of a quill, 
which added greatly to its strength, and was evidently of very 
ancient formation. The lung, small and tuberculated, did not 
exhibit any signs of compression, and was adherent to the 
abdominal viscera. It may be easily conceived that the left 
pleural cavity was continuous with the cavity of the peritoneum, 
and both were lined by the one serous membrane.” 

Dr. Stokes remarks, “This case is pregnant with interest; we 
observe in the adult a new cause of displacement of the heart, and 
a new source of difficulty in stethoscopic examination ; for it is 
quite evident that auscultation applied to the left side of the 
thorax would have furnished very fallacious information, and 
the sounds heard would have varied according as the stomach 
and colon were full or empty. The same observation applies 
also to percussion ; and the fact is that during the life of this 


* Anatomie Pathologique, livraison 17. 
+ Dublin Hospital Reports, vol. v. 
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patient, those who examined his chest could not reconcile the 
phenomena afforded by auscultation or percussion with any 
known disease of the chest. The respiration was heard every- 
where, except inferiorly and anteriorly on the left side, and here 
percussion gave a clearer sound than natural. No rile was 
audible in this part of the chest, but borborygmi and sounds re- 
sembling those produced by the motion of fluids in the intestines 
were observed.”’* This is the case on which Graves and Stokes 
with good reason dwell as affording conclusive evidence of the 
competency of the stomach to accomplish. the act of vomiting, 
unaided by the abdominal muscles, as vomiting had repeatedly 
occurred during the man’s last illness. Dr. Stokes makes the 
important remark, “ In the case of imperfectly developed diaph- 
ragm, in congenital dexiocardia, and again, in the transverse 
displacement from disease, the functions of the heart are not 
manifestly injured by the change of position.”+ 

In the case just detailed, if a suspicion had been entertained 
as to the cause of thoracic tympany, the crucial test of causing — 
the patient to swallow some liquid, whilst the ear or stethoscope 
was applied to the left chest, might have been used, and the 
metallic tinkle of liquid entering the stomach within a few 
seconds after the visible movement of pharyngeal contraction, 
would have removed all doubt. 

Concentric displacement of the heart consists in a moyement 
of the organ towards the side whence the displacing force ope- 
rates. Exception may be taken to this definition on the ground 
that the displacing force, atmospheric pressure, acts from with- 
out, and from all points of the circumference of the chest. This 
objection would be strictly valid. Nevertheless, the above ad- 
mission having been expressly made, the impugned definition, 
which is found convenient, may be retained without prejudice 
to the interests of truth. 

Concentric displacement is usually effected, not horizontally, 
but diagonally upwards and to one side. This is, no doubt, due 
to the fact that adhesion of the contracted lung to the cone of 
the pleura, has, in the majority of such cases, taken place pre- 


* The Diseases of the Heart and Aorta, 1854, p. 456. 
+ Opus citat., p. 458. 
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viously to its recession. The causes of concentric displacement 
’ may be classified under two heads, namely, 
1. Gradual decrease in the volume of the lung from intrinsic 
or substantive disease of the organ. . 
2. Compression of the lung by liquid or air in the pleura, and 
subsequent obliteration of its vesicular structure by simple 
condensation, or by constriction of false membrane ; with 
removal of the compressing medium. 
The causes which belong to the former category are these: 

1. Tubercular atrophy of the lung, with or without cicatriza 

tion. 

2. Cirrhosis of the lung. 

3. Chronic gangrene of the lung. 

Tubercular atrophy of the lung, as a cause of concentric dis- 
placement of the heart, has been well illustrated by Dr. Stokes, 
who explains the absence of cardiac displacement in ordinary 
phthisis by the usual presence of the disease in both lungs, and 
by the inflation of cavities in its advanced stages. The cases in 
which it is most likely to be presented are those familiar to 
every physician much conversant with thoracic disease, in which 
a slow process of wasting of the lung substance, accompanied 
with softening of small and distinct masses of tubercle, and for- 
mation of minute disseminated cavities, occurs. In such cases 
there is extreme flattening and retrocession of the anterior wall 
of the chest on one side, whilst the physical signs are those of 
small cavities dispersed throughout the lung. 

Dr. Stokes dwells upon the fact that in many such cases cica- 
trization of the cavities takes place, and, in either view, and 
perhaps likewise in some measure from the comparative im- 
munity of one lung, the patients not unfrequently survive many 
years, in a state of broken health, which ordinarily ends in death 
within as many months. 

Many cases of this kind have come under my notice, and in 
most of them I have observed a proclivity to copious hemop- 
tysis. The patients sometimes cease to cough-and actually 
recover flesh, especially on removal to the country; but the 
physical signs remain unaltered. 

The direction of displacement from the cause last mentioned 
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is diagonally upwards, where, as usually happens, adhesion of 
the apex of the lung to the cone of the pleura has previously 
taken place. Whether displacement of the heart be due to 
traction of the retreating lung, as is generally held to be the 
case, or to atmospheric pressure, as I believe it is, the diagonal 
movement would be equally explicable, because in either case 
the receding chest-wall and the adjacent viscera would stony 
the retracting lung. 

Cirrhosis of the lung, or dilatation of the joneHeal tubes with 
condensation and atrophy of the pulmonary substance, and re- 
cently named “fibroid phthisis,’ by Dr. Andrew Clark, is the 
most frequent cause of concentric displacement of the heart. 
It operates in the same manner as chronic tubercular atrophy ; 
but with this difference, that displacement is usually effected 
in the horizontal line, and because, as I believe, antecedent 
pleuritic adhesion to the apex of the pleura is not common.* 
The diognosis between the two last-mentioned causes will be 
found in many cases difficult, and must rest mainly upon the 
evidence of actual excavation upon the one hand, and upon the 
special symptoms and signs of cirrhosis on the other; amongst 
which I rank in the first place, a state of general and varicose 
engorgement of the superficial veins of the extremities, asso- 
ciated with great emaciation. Displacement of the heart, con- 
secutive to the removal of air or liquid, may be best diagnosed 
by reference to the previous history, if such can be Sheemed 
from an accurate and reliable source. The displacement is 
always towards the sound side of the chest, in the first instance, 
and subsequently towards the affected side; whereas concentric 
displacement is primarily towards the affected side, and is per- 
manent. 

Backward displacement of the heart may take place as the 
result of tumors in the anterior mediastinum;+ collections of air, 
pus, or blood in the same situation, or a posterior exostosis of 


‘ 

* Dr. Hughes exhibited before the Pathological Society of Dublin, in the Session 
1873-4, an example of cirrhosis of the left lung, with displacement of the heart to @ 
point beneath the left clavicle. But in this case there were seyeral yomice in the 
lung, which was adherent to the cone of the pleura. 

+ See Case 64 (A. Murray) ‘‘ Cancer in Anterior Mediastinum.” 
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) the sternum. Normally, the point of apex-pulsation varies 
| slightly with the position of the body. Thus, in the supine 
posture the apex recedes somewhat, and its impulse is less dis- 
tinctly felt; in the prone position, on the contrary, it is brought 
by the weight of the heart into persistent contact with the 
anterior wall of the thorax ; and in the lateral positions it gravi- 
tates about half an inch to the corresponding side. 

As to the cause of the stroke of the heart against the side, on 
which the phenomenon of impulse depends, the most plausible, 
because apparently the most scientific, theory, is that first pro- 
pounded by Sir James Alderson, and now known as that of 
Gutbrod. This is the recoil theory, and is identical with that 
by which the recoil of firearms, on being discharged, is ex- 
plained. In the latter case, the recoil is due to the sudden 
derangement of equality of pressure on the internal surface of 
the arm at the moment of its discharge, which results from the . 
absence of an opposing wall at the point of exit. The conse- 
quence is, that whereas at all other points centrifugal pressure 
is neutralized by equal pressure upon opposite points, the pres- 
sure made upon the surface opposite to, and equal in extent 
with, the orifice of exit, is not so neutralized, and tends to pro- 
pel the entire body in the direction in which it operates. 
Unfortunately, however, for the ingenious authors of this theory, 
the simplicity of which so strongly recommends it to our ac- 
ceptance, the parallel cannot be sustained ; the recoil of firearms 
is in fact, and perceptibly, posterior in time to the explosion, as it 
must be if dependent upon the agency above explained ; whereas 
the impulse of the heart is strictly synchronous and coeyal with 
the first sound. Ido not wish to deny that on the principle 
stated, a recoil of the apex must and does take place; but it is 
in the direction of the orifice of the aorta, z.¢., downwards, bach- 
wards, and towards the left, and in time perceptibly later than 
the first sound ; it is the force by which the ventricles are elon- 
gated after systole, and the apex lowered to the position which 
it occupied previously to that act. It is well exemplified in 
pericardial frottement at the apex, which is usually character- 
ized by a double rub, the first element of which coincides with 
the impulse and the first sound; and the second with the descent 
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of the apex, and is an abrupt, vigorous, and manifestly a “ back” 
rub. 

Dr. Sibson maintains that, during the impulse, the apex and 
the anterior walls of the ventricles move forwards by a lever 
movement, the fulcrum being the base of the pericardium 
attached to the central tendon: of the diaphragm, and kept — 
_tense by attachment above to the investments of the great 
vessels. He says, the apex moves forwards and to the right, 
with a revolving movement upwards; there is a movement for- 
wards and outwards, “the ventricles over their whole surface 
make a direct thrust against any object upon which they im- 
pinge, and wherever, therefore, they come in contact with the 
walls of the chest.” The impulse is, therefore, in his opinion 
due to the impact, not alone of the apex, but of a great por- 
tion of the anterior surface of the ventricles. The cause of 
impulse he considers to be quintuple, viz. : 

1. Muscular rigidity. 

2. Lever movement of ventricles. 

3. Outward pressure of blood. 

4, Movement of repulsion (Alderson, Gutbrod, and Skoda). 

5. Lengthening downwards of blood-column in aorta and 
pulmonary artery.* 

Pettigrew has shown that the fibres of the ventricles com- 
mence and end at the ventricular orifices; they therefore form 
elongated loops, the extremities of which are fixed at the base, 
whilst the looped portion, forming the apex, is free. Now, the 
direction of the heart’s axis in a state of quiescence being 
downwards, forwards, and to the left, at an angle of about 15°, 
and the anterior wall of the chest forming a nearly vertical 
plane in front of it, the contraction of a group of such fibres, 
interlaced at the apex, must, by raising the apex towards their 
fixed points at the base, bring it into forcible collision with the 
anterior thoracic wall, at a point somewhat above the level of 
their loops in a state of repose. Hence the impulse of the heart. 

Double impulse, as already stated, is associated with left ven- 
tricular hypertrophy of the excentric form. It is due to strong 
diastolic reaction of the left ventricle at the moment of inci- 


** Medical Anatomy, last fasciculus, 1869. 
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jpient diastole, and coincides, therefore, with the period of ven- 

itricular recoil, according to Gutbrod’s theory. 
| The ventricle being hypertrophied, and its cavity dilated, it 
Jiis readily conceivable that, as the volume of blood entering it 
‘iis in proportion, its reaction or recoil would involve a second 
) iimpulse. Two forces are, no doubt, in operation here: the 
Jireaction of discharge as already explained, and the action of 
\iinflux from the auricle at the moment of cessation of ventri- 
}.cular systole. Quite irrespectively of the explanation just 
} offered, in regard to which difference of opinion is admissible, 
ithe phenomenon of double impulse is pathognomonic of dilated 
\ihypertrophy of the left ventricle, as yet in a state of tissue- 
‘sounduess.* 

The first sound of the heart coincides with the impulse and 
\\the first two-thirds of ventricular systole; it is the product of 
‘a two-fold cause; namely, the impulse of the ventricles, and 
}ithe sudden tension of the auriculo-ventricular valves and 
) chord tendinez. Other causes of sound, at the moment of 
‘ventricular systole, have been insisted upon; for example, the 
‘mutual friction of the fibres of the ventricles, giving rise to the 
muscular suswrrus ; the rush of blood over the rough surface of 
) the ventricles, and through the arterial orifices; and the sudden 
) raising of the sigmoid valves. 

The last-mentioned cause cannot, in any degree, contribute to 
the first sound, because the only sonorific element of valvular 
| movement, namely, valve-tension, is not involved in it. The 
valves are raised by a pressure ab intra, but are in no degree 
subjected to tension; hence, they can contribute no factor of 
systolic sound, unless by obstruction, which implies disease. 

The sound produced by the movement of blood over a rough 
surface is certainly not of the character of the first sound of the 
heart, which seems to be a compound of a “thud” and a 








* Dr. Stokes has called attention (Diseases of the Heart and Aorta, p. 828,) to an 
impulse of a peculiar character, which is occasionally met with in cases of extreme 
softening and attenuation of the left ventricle ; the impulse is diffused, weak, and 
flapping, and suggests rather the passive shoc of an aneurism than the active im- 
pulse of the ventricles, This observation I have often verified ; it is of great diag- 
nostic value. 
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“ click;’ the former, as I believe, caused by the impulse of the 
ventricles, and the latter by the sudden tension of the auriculo- 
ventricular valves and chorde tendinez. 

The theory of muscular susurrus, as applied to the heart in 
explanation of its first sound by several writers, and recently 
advocated with so much ability by Professor Haughton,* implies 
asynchronism of contraction of the fibres of the ventricles, as 
in voluntary muscles; otherwise, manifestly, intrinsic friction 
could not occur in the ventricular walls. But there is no asyn- 
_ chronism; the fibres of the ventricles contract simultaneously, 
and hence they develop no sound of interfascicular friction. The 
theory of mutual collision of the blood-corpuscles scarcely de- 
serves notice; a sound produced by such a cause would be of a 
blowing character, as is the basic murmur of anemia; but in 
health the first sound of the heart partakes in no degree of this 
character. 

The duplex constitution of the first sound, and the twofold 
cause to which it is due, as above stated, viz., the impulse of the 
ventricles and the tension of the auriculo-ventricular valves, 
are, to my mind, satisfactorily proven by its occasional re- 
duplication, to which special reference will be made further 
on; suffice it here to say, that reduplication of the first sound 
is the result of its resolution into the above-mentioned two 
elements. 

Dogiel and Ludwig conclude from some experiments per- 
formed by them, that the first sound is due to the contraction 
of the muscular fibres of the ventricles exclusively, and that 
valve-tension has no share in its production. Dogs were 
poisoned with curara, the heart was exposed, and artificial res- 
piration was maintained. The ven cave, pulmonary artery, 
pulmonary veins, and aorta, were successively ligatured at 
their junction with the heart. The heart was then removed 
from the body of the animal, and placed in a glass vessel filled 
with defibrinated blood. By means of a peculiar arrangement, 
a stethoscope was made use of for the purpose of auscultating 
the heart within the vessel. As long as the heart pulsated, a 
first sound, but faint, was heard. They declare that previous to 


* Outlines of a New Theory of Muscular Action, 1863. 
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the removal of the heart from the body a similar result was 
obtained.* . 

In reference to the foregoing, Guttmann announces that he 
has repeated the experiments of Dogiel and Ludwig, with, to his 
mind, a contrary result. He declares that in the bloodless heart 
the systolic sound has a character quite different from that pro- 
duced in the heart when the blood is flowing through it, and 
causing forcible closure and tension of the valves; but even in 
the bloodless heart, he maintains that valve-tension is not en- 
tirely excluded, inasmuch as when it contracts, the papillary 
muscles continue to contract and tighten the valves. 

There is much force in the foregoing remarks of Guttmann, but 
in other respects the experiments detailed are singularly incon- 
clusive. Deligation of the vessels connected with the heart, even 
if this were done in the order of the circulation, could not have 
been accomplished within the period of a single cycle of cardiac 
movement, so as effectually and completely to exclude blood 
from the heart; and if this were not effected, valve-pressure 
and tension became inevitable, so long as the contractions of 
the heart continued. Hence, the valvular element of sound 
cannot be regarded as excluded in these experiments. 

Leduplication of the first sound of the heart may be exhibited 
in four different connections : 

1st and oftenest, it is associated with simple functional de- 

rangement of the heart, as evinced by nervous palpitation 
and fluttering at the precordium (vide “Neurosis,” Mr. Rale- 
han) ; variation in the rate of the pulse without irregularity ; 
and flushings. There is likewise usually anemia in some 
degree, and, in young females, leucorrhcea and cervical 
venous hum. 

2nd. Attenuation and weakness of the ventricles, as exhibited 

in middle age by those of a nervous and fretfwl tempera- 
ment, and evinced by feeble cardiac action with or with- 
out irregularity, and sharp clear sounds. 


* Ludwig's Arbeiten, 1868, Abstract by Hermann in Centrulblatt, No. 81 , 1868 ; 
and Dublin Quarterly Journal of Medicine, N ovember, 1869, 

t Virchow's Arch., xlvi., p. 223; also Journal of Anat. and Physiology, No. V. 
(November, 1869), p. 168, 
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3rd. Weak and softened heart in process of tissue-degenera- 

tion, with dilated and atheromatous arteries. 

4th. Ventricular hypertrophy of the s¢mple form. 

The attempt to explain the phenomenon of reduplication of 
the first sound, in any of these conditions, would involve specu- 
lation in the region of the unknown. In the first three there is, 
‘presumably, derangement either of synchroniety in the influx of 
nerve-force, or of muscular irritability in the walls of the heart. 
It is conceivable that, owing to one or both of these causes, the 
contraction of the papillary muscles, and, therefore, the tension 
of the tendinous chords and the valves, may be perceptibly later 
in occurrence than that of the ventricular walls. Such derange- 
ment would not, of necessity, involve retroversion of the valves 
and reflux of blood, because, by the pressure of the mass of 
blood; the valves are brought into mutual apposition at the first 
moment of ventricular contraction, whereas, valve-tension and 


sound are the joint product of parietal and papillary contrac- 


tion. In the former of these periods the active pressure upon 
the valves is comparatively insignificant, and the mere exten- 
sion of the papillary muscles and tendinous chords suffices to 
prevent their retroversion; but, during the latter period, cor- 
responding to the acme of ventricular systole, the active con- 
traction of the papillary muscles is requisite to obviate that 
result. Of its occurrence in simple hypertrophy, an explanation 
will be given further on. 

Reduplication of the first sound I therefore regard as equi- 
valent to the resolution of it into its two constituent elements, 
the ventricular impulse, and the click of valvular tension ; 
accordingly, the former element of the double scund should be 
of a dull and muffled character, and the latter sharp and clear. 
Such is actually the case, according to my experience, without 
an exception. 

Suppression of the first sound may occur in either of the 
following conditions, viz: 

1. Adipose softening of the heart. 

2. Typhous softening of the ventricles. 

Loss of the first sound, in the former of these conditions, is the 
result in greatest part of the enfeeblement of the ventricles by 
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structural deterioration, by which both the impulse of the ven- 
tricles and the tension of the valves are impaired; it is, how- 
ever, in some degree likewise due to imperfect conduction of 
sound through the softened walls of the ventricles. It will be 
hereafter shown that suppression of impulse and of first sound, 
in association with a certain group of symptoms having refer- 
ence chiefly to the encephalon and the pulse, warrants the 
diagnosis of fatty heart. 

Louis has called attention to suppression of the first sound of 
the heart in enteric fever, as indicative of softening of the ven- 
tricles.* Dr. Stokes subsequently pointed out this sign as 
peculiar to typhus fever from the sixth to the fourteenth day ; 
and in typhus, and when not previously exhibited, as pathog- 
nomonic of ventricular softening. Most frequently the left 
ventricle only will be found in this condition; occasionally both 
ventricles are engaged, but the left in a greater degree than 
the right; and still more rarely the entire organ is similarly 
affected. The condition adverted to is not the result of putrefac- 
tive change ; it is strictly pathological, non-inflammatory, and 
specific in character. Although indicative of so grave a struc- 
tural lesion of a vital organ, this sign is not usually associated 
with a fatal issue of the disease, and constitutes an indication 
for the free administration of wine.+ 

Association of phenomena with the systole of the ventricles. 
Concurrently with the commencement of ventricular systole, as 
already stated, the impulse and the first sound are delivered, 
_ which imply the impact of the apex against the chest wall, and 
the closure and tension of the auriculo-ventricular valves. 

Preparatory to the impulse, as pointed out especially by 
_ Professor Halford,t the base of the ventricles descends, whilst 
the apex ascends, but to a less extent, and the central portion 
expands or attains increased bulk. By the descent of the ven- 
tricles space is afforded for the diastole of the auricles, and a 
point of resistance is given to the aorta and pulmonary artery, 
which are about to be put upon the stretch by the vigorous 


* Researches on Gustro-Enteritis, Bowditch’s translation, vol. i. 
+ Dublin Journal of Medical Science, and Diseases of the Heart and Aorta, p. 370, 
t The Action and Sounds of the Heart, 1860, 
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injection of blood from the ventricles. The blood is driven 
with great force into the aorta and pulmonary artery, which are 
distended to their uttermost capacity, and the branches arising 
from the former of these vessels are filled consecutively in the 
order of their origin from the main trunk. Thus, the carotid 
and subclavian arteries are supplied and pulsate almost simul- 
taneously with the impulse of the heart, but the radials percep- 
tibly later than the impulse. 

Dr, Burdon Sanderson says the radial pulse is one-sixth of a 
second later than that of the carotids, owing to the elasticity of 
the large arteries ; where these are unyielding there is no post- 
ponement of the peripheral expansion. He says the heart exerts 
its greatest vigour at the commencement of ventricular systole, 
in forcing open the sigmoid valves. The rate of transmission 
of the percussion wave in the arteries he calculates at about 90 
feet per second. The bursting open of the aortic valves causes 


a sensible vibration, which may be mistaken for ordinary arterial . 


expansion (?), but it reaches the peripheral arteries in about 
1-50th of a second.* 

During the contraction of the left ventricle, according to 
Sibson, “the cavity changes its place, being more to the right, 
and with its axis, which was formerly in the direction of the 
auricle, now pointing to the aorta. The contraction proceeds in 
a twisting manner; the blood is, as it were, wrung out of the 
cavity, and with a current that takes naturally the twisted 
direction of the spring and arch of the aorta. 

“The cavity of the ventricle, which at the end of the diastole 
is somewhat egg-shaped, is totally changed in form at the end 
of the systole. It is then narrow and triangular, except towards 
the apex, where it is obliterated; and it presents a spiral twist, 
in a direction from the aortic orifice to the apex. This spiral 
course commences at the aortic valves, where it bears backwards 
and from right to left, is just appreciable in the body of the 
cavity, and becomes again marked towards the apex, where it 
bears forwards and from left to right.” 


* Lectures delivered at University College, Lecture vi. ; Medical Times and Gazeite, 
April 29, 1871. 

+ Prov. Med, Transact., 1844, p. 618. 

{ Medical Anatomy, last fasciculus, ‘* Movements and Sounds of the Heart.” 
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The blood thus escapes from the ventricle in a succession of 
spiral curves, by which, as in the rifle, precision of movement is 
insured, and the effects of friction are, to a certain extent, ob- 
viated. The spiral fibres of the walls grasp the papillary 
muscles and fleshy columns “ like the coils of a serpent,” forcing 
them together and expelling the blood. The mitral portion of 
the ventricle is entirely obliterated by the packing of the papil- 
lary muscles and fleshy columns, leaving for the passage of the 
blood only the small spiral channel already described, as leading 
in the direction of the aorta. 

In relation to the closure of the mitral valve in systole, a 
space of much interest has been described by Sibson, under the 
name of “intervalvular space,” into which “the aortic valves, 
during diastole, play directly ;’ and owing to the existence of 
which “the mitral valve is closed up to the end of systole, by 
the pressure of the blood on its anterior flap.” “ Its immediate 
walls are everywhere rigid and aponeurotic, and it cannot, there- 
fore, be compressed by the contraction of the muscular walls 
during the systole.” This space is described as being bounded 
in front by the aortic valves, behind by the anterior segment of 
the mitral valve, to the right by the central fibro-cartilage or 
tendinous septum, and externally or to the left by the muscular 
wall of the ventricle, “ which is here lined by a rigid aponeu- 
rosis.”* } 

He says that, in contraction, the left ventricle forms a shoulder 
round the mitral valve, which, however, it never touches. The 
direction and range of mévement of the walls of the several 
chambers of the heart, and the relative direction and course of 
the several currents of entrance and exit, are admirably repre- 
sented in the annexed engravings (Figs. XVII and XVIII), 
borrowed from Dr. Sibson. 

Dr. Sibson refers to these engravings in the following terms: 
“Tn order that thé successive movements of the heart might be 
observed with accuracy, a millimetre measure was stretched across 
the organ, as in Fig. I [XVII], and its precise position in relation 
to the measure was noticed, first at the end of the diastole, and 
then of the systole.” “In those figures [XVII and XVIII] the 


* Medical Anatomy. 
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Fic. XIX. Fie. XX, 
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outlines of the cavities of the heart and the great vessels are in- 
dicated, at the end of the systole of the heart by continuous lines; 
at the end of the diastole by interrupted or dotted lines. The 
dotted are less accurate than the interrupted lines. The systolic 
movements are everywhere shown by arrows, the extent of the 
movements being marked by the length of the arrows. It is 
more difficult to watch and measure the movements of the heart 
at the side than at the front. The side view, Fig. II [X VIIT], is, 
therefore, not so accurate as the front view, Fig. I [XVII]. I 
believe, however, that both figures very fairly represent the 
movements of the heart. 

“Tn the left ventricle, the aperture of entrance through the 
mitral orifice is contiguous to the aperture of exit at the aorta, 
the two orifices being separated by a membranous septum. In 
the right ventricle the aperture of entrance through the tricuspid 
orifice is at a distance from the aperture of exit at the pulmo- 
nary artery, the two orifices being separated by the muscular 
channel of the conus arteriosus. In the left ventricle the current 
of blood inwards, which descends during diastole behind the 
anterior segment of the mitral valve, is parallel in direction to the 
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current of blood outwards, which ascends during the systole in 
front of that segment [Fig. XIX annexed]. In the right ventricle 
the current of blood inwards is at right angles to the current of 
blood outwards, since the blood enters the cavity from right 
to left, and leaves it from below upwards [Fig. XX annexed]. 
During the systole the stream of blood in the left ventricle takes 
a spiral direction towards the aortic orifice, in accordance with 
the spiral direction of the aorta itself [Fig. XIX]. The stream 
of blood in the right ventricle, as it-ascends, mounts over the 
bulging septum, being restrained by the concave free walls. This 
upward stream, which narrows as it proceeds, thus takes the 
curved direction upwards, backwards, and inwards, of the conus 
arteriosus and the pulmonary artery. In the left ventricle the 
anterior segment of the mitral valve, and the right and left 
papillary muscles, form a hollow channel for the stream of blood, 
which, as it ascends to the aorta, presses upon the under surface 
of the valve. In the right ventricle the stream of blood, as it 
ascends, sweeps onwards at right angles to the under surface 
of the tricuspid valve, and rushes between and across the papil- 
lary muscles, and through the tendinous cordage that connects 
those muscles to the valve.”* 

I am convinced that the. relative position of the papillary 
muscles and fleshy columns on the inner surface of the ventricle . 
is such that, at the acme of systole, the former pass mutually to 
opposite sides of the chamber, and so by crossing lines of tension 
stretch the valves to the uttermost, and thus oppose to the es- 
caping blood at the acme of systole, the maximum of resistance.+ 
Sibson says the tip of the anterior right papillary muscle con- 
tracts towards the septum, and those of the left approach each 
other, and both extremities are approximated to the “ zone of 
rest, or stable equilibrium.” 

The short, or systolic pause, equal in duration to one-third of 
the systole, immediately succeeds the impulse and the first 
sound. During this brief period of silence the ventricles are 
still in contraction, and blood is in forced and rapid efflux 
through the aorta and pulmonary artery, the auriculo-ventri- 


* Opus citat., p. 18. 
++ See a paper by the author in the British Medical Jounal, December, 1867. 
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cular valves being closed, and the sigmoid valves raised. If the 


ventricles were not still in contraction, the second sound, being - ~ 


determined by arterial reaction, would immediately succeed the 
first. On the other hand, it is no less clear that if ventricular 
systole persist through the short pause, the first sound, if in any 
measure due to the mutual friction of the fibres of the ventricles 
in contraction, or to the attrition of the escaping blood against 
the walls of the ventricles and arteries, should be likewise, in 
some degree, continued through it. That no sound is audible, 
however, through one-third of the period of ventricular systole, 
is to my mind proof that neither of these alleged causes of the 
first sound contributes in any measure to its production. 

The force actually exercised by the heart in contraction is a 
problem of great interest, but the solution of it is attended with 
much difficulty, partly from the abstruse nature of the inquiry 
itself, but in a great degree also from the number of minor 
problems involved in it. 

Hales calculated from his experiments that the hydrostatical 
pressure within the hearts of oxen and horses amounts to nine 
feet-perpendicular of liquid blood. 

* Dr. Haughton estimates that in the human heart at 9-923 
feet; and calculates that each ounce of human heart-muscle is 
capable of lifting a weight of 20lbs. through the height of one 
foot every minute; and finally, that in health, a propelling force 
equivalent to this is actually in operation throughout our lives.* 

The second sound terminates the short or systolic pause ; it is 
sharp, clear, and abrupt; loudest at mid-sternum, and at the 
sternal end of the left second intercostal space. Around each of 
these centres it is diffused through a radius of about two inches 
in the adult male, but with greater distinctness in three lines of 
direction than in others, viz., downwards and to the left towards 
the apex; vertically downwards to the xiphoid cartilage; and 
upwards to the right second costo-sternal junction. 

The second sound is much more extensively diffused in 
females and in children, because in childhood and in the female 
sex it is of a sharper and clearer quality, and the thoracic frame- 


* Lectures on The Principle of Least Action in Nature, Lecture III. ; British 
Medical Journal, June 17, 1871. 
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work in these subjects is a better conductor of sound. I have 
repeatedly heard the second sound, and the first still more dis- 
tinctly, under both clavicles, and extensively on either side of 
the back, in nervous females. In children this is the rule, and 
absence of the cardiac sounds at any point of the chest, the rare 
exception. 

As to the cause of the second sound, there is now no second 
opinion amongst writers of authority. It is the product of the 
sudden closure and tension of the sigmoid valves in the aorta 
and pulmonary artery, under the elastic reaction of the walls of 
these vessels, consecutive to ventricular systole. The contractile 
force of the ventricles is in great part stored up or rendered 
latent in the walls of these vessels, to be restored as reacting 
force, by which the vessels resume their normal diameter at the 
end of ventricular systole, propelling the contained blood on- 
wards, and so completing and sustaining the wave of pulsation; 
but likewise repelling it in the direction of the ventricles, and 
thus closing the sigmoid valves with an audible click, consti- 
tuting the second sound. The two sounds of the heart may be 
therefore contrasted in regard to quality, duration, constitution, 
cause, and mode of origin as follows, viz. :— 


First sound. Second sound. 
Quality sre Dull. Clear. 
Duration are Prolonged. ‘ Abrupt. 
Constitution gp0 Compound, Simple. 
Cause a Impulse, valve-tension (in Valve-tension (entirely 
part active). passive). 
Mode of Origin ... Direct and immediate result of Indirect and remote 
ventricular contraction. result of ventricu- 


lar contraction. 


Reduplication of the second sownd is of much more frequent 
occurrence than reduplication of the first. It is most frequently 
met with in association with presystolic murmur, and may be 
therefore regarded as a preswmptive sign of mitral obstruction. 

Next in frequency of occurrence is the combination of double 
second sound with valvular inadequacy at the aortic orifice. In 
all such cases there is, of course, a murmur in association with 
one of the two elements of the double second sound, and this 
element is invariably the last. (Cases of Hutchinson, and Mrs. 
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_Ewell.)* The existence of a murmur of aortic reflux in union 


with the second element, renders it easy to identify this latter as 


aortic in origin. In all such cases the left ventricle will be 


found dilated ; hence the evacuation of that chamber occupies a 
longer period, and the reaction of the aorta is postponed in an 
equal ratio, and rendered posterior in time to the corresponding 
phenomenon on the right side of the heart. Conversely, when 
reduplicated second sound exists in connection with disease at 
either arterial orifice, it may be regarded as evidence of dilatation 
of the corresponding ventricle. The cause of reduplication of 
the second sound is not, as has been alleged, derangement of 
synchronism in the closure of the segments of either sigmoid 
valve. If such were the cause there should be a murmur of reflux 
always associated with the reduplicated sound, but this is noto- 
riously not the case in the majority of examples of it. Again, I 
have repeatedly made the following observation, which seems 
conclusive as against the alleged univalvular origin of double 
second sound. Whilst a double second sound was equally audi- 
ble at the orifice of the aorta and that of the pulmonary artery, but 
most distinctly so at a point intermediate to and equidistant 
from both, a single second sound only existed at the distance of 
an inch or so external to either orifice in the horizontal line. 
Manifestly, if derangement of synchronism in the closure of the 
segments of either set of valves had been the cause of reduplica- 
tion, the latter would have been audible to an equal distance 
from the orifice in the directions inwards and outwards, and 
it would have been most distinct at the orifice itself, and not 
midway between the two orifices. The crucial test, however, is 
supplied where diastolic murmur exists at the aortic orifice ; in 
that case a second sound and a murmur are audible in the situa- 
tion of both orifices, and at all points intermediate to them ; but 
over that of the aorta the murmur preponderates, and is posterior 
in time, whilst the normal sound is in excess over the valves of 
the pulmonary artery. 

Where the second sound is reduplicated in connection with 
mitral stenosis, the element deranged is most likely that pro- 
duced in the pulmonary artery, the entire pulmonary system, 


* Vide “ Aortic Regurgitation” and ‘* Mitral Obstruction.” 
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and the right chambers being engorged by obstruction at the 
mitral orifice. In the effort to overcome this obstruction, the 
systole of the right ventricle is protracted, and the reaction of 
the pulmonary artery proportionately postponed. The reaction 
of the aorta is, on the other hand, in mitral stenosis most pro- 
bably anticipated, where the left ventricle is reduced in capa- 
city, as always is the case where mitral or aortic reflux does not 
co-exist. Hence, it is likely that in simple mitral stenosis two 
causes of doubling of the second sound are in operation ; namely, 
diminished capacity of the left, and dilatation of the right ven- 
tricle. 

I would, therefore, contrast the two conditions under which 
re-duplication of the second sound may be witnessed, as follows : 


, In Aorta. ; In Pulmonary Artery. 
1, Second sound, accompanied or re- 1. Second sound, normal as to time 
placed by a murmur, and post- and quality. 
poned. 
2. Second sound, normal as to quality, 2. Second sound postponed, but nor- 
but premature in occurrence. mal as to quality. 


If the preceding observations be well founded, and I believe 
they are, it follows : ; 

1. That dilatation of either ventricle must be accompanied by 

doubling of the second sound. 

2. That the side of the heart at which the postponed element. 
of the double second sound takes origin, is that of the 
dilated ventricle. 

. That equal dilatation of both ventricles will be unattended 
with doubling of the second sound. 

4, That the arrest of reduplication of the second sound may 
be due either to improvement in the condition of a ven- 
tricle previously dilated, or to dilatation of a ventricle 
previously normal in capacity. 

5. That, generally, the causes of reduplication of the second 
sound are those which give rise to difference in the capa- 
city of the two ventricles. 

I cannot agree with Dr. Richardson in the opinion that re- 
duplication of the sounds of the heart is rare.* I have met with 
and noted it in seventeen instances: viz. in ten there was 

* Clinical Essays, 1862, 


oO 
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. reduplication of the first sound ; in six, of the second sound ; and 
in one, of both sounds.* Nor canI admit his assumption, to the 
effect, that a third short sound, taking the place of the pause, is 
frequently mistaken for a reduplicated sound. A short sound 
of this character, corresponding to what I shall have to describe 
as an “aborted” sound, is characteristic of failing heart, and 
always irregular in its recurrence ; whereas reduplication is sin- 
eularly recular. He has not met with an example of doubling 
of the first sound, of which the majority of my cases are ex- 
amples; and has met with only three cases of doubling of the 
second sound. His explanation of the phenomenon is, that it 
arises from asynchronism in the closure of the semilunar 
valves, consequent, as he believes, upon pulmonary obstruction, 
prolongation of the first sound, and retardation of the second 
sound on the right side. 

Giegel and Guttemann coincide in the opinion just stated as 
to the cause of reduplication of the second sound. They have 
met with it pretty frequently in mitral narrowing, with or with- 
out regurgitation. Most of the patients were thin and anzmic, 
and had been long the subjects of heart-disease. The double 
sound was audible over the tricuspid, aortic, and pulmonary 
orifices. These writers regard doubling of the second sound, 
when constant, as diagnostic of stenosis or inadequacy of the 
mitral orifice} It can, however, equally exist in all cases of 
stasis or engorgement of the right side of the heart, or of dila- 
tation of the pulmonary artery; but in these latter cases the 
doubling would not be so constant as where valve disease exists. 

It may be also observed in young tuberculous subjects; in 
those suffering from pulmonary emphysema; in pleurisy ; and in 
fatty degeneration of the heart. 

Guttemann, however, does not agree with Geigel in the 
opinion, that doubling of the second sound is a constant sign 
of mitral constriction ; and in his dissent I fully concur. He re- 
gards the connection as rare, and present only when the patient 


* In several instances, not included in this summary, I have observed doubling 
of the second sound in connection with the dilated ight ventricle of pulmonary 
emphysema, with intercurrent or chronic bronchitis. 

t Archives Générales de Medicine, J une, 1869, 
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is in a state of complete repose. This, however, is by much too 
exclusive. 

Suppression of the second sownd, I have witnessed only in the 
stage of collapse of Asiatic cholera. I believe I was the first to 
call attention to this negative phenomenon in cholera, in the 
report of the cholera epidemic of 1866, as witnessed in the 
Mater Misericordiz Hospital, and published conjointly by 
myself and Dr. Cruise. Dr. Henry Kennedy of Dublin would 
seem to have observed it also in the same epidemic, as he an- 
nounced his notice of it, and quite irrespectively of mine, in 
the discussion which followed the reading of the several cholera 
reports, at the College of Physicians in June, 1867. In the 
collapse of cholera the circulation is arrested primarily in the 
branches of the pulmonary artery, and retrogressively in the 
trunk of that vessel. Hence the twofold effect of depletion of 
the left ventricle and aorta, and repletion of the pulmonary 
artery and right ventricle. In the extreme of this condition it © 
is conceivable how, from the opposite causes above mentioned, 
failure of re-action in the aorta and pulmonary artery, and 
therefore of the second sound, might ensue. Irrespective of 
the value of the foregoing hypothesis, and whatever the true 
explanation may be, the fact is unquestionable, that in the last 
stage of cholera, and, as far as I am aware, in that condition 
exclusively, complete suppression of the second sound may 
be observed, as of almost constant occurrence. 

The observations of Dr. Stokes on the modification of the 
impulse and the sounds of the heart in typhus fever, are of the 
utmost value and importance, and will find a suitable place 
here. 

A jerking impulse, with clear sounds, in the advanced stage of 
typhus, should be regarded with much apprehension of a fatal 
issue, 

Partial or total loss of impulse, in connection with suppression 
of the first sound on the left side exclusively, or on both sides 
of the heart, has been repeatedly observed from the eleventh to 
the fourteenth day of pyphus, but it has been met with as early 
as the seventh day. In these cases one or both sides of the 
heart, according to the extent of suppression, has been found 
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soft, friable, and livid, with a viscid exudation between the 
fibres. In one remarkable example (Case 48) not only the im- 
pulse, but both sounds also, were lost on the twelfth day of 
fever; the heart was found to be soft and flabby, spreading out 
upon the table by its own weight, and when held up by the 
great vessels, resting on the closed hand, it fell over the latter 
like an inverted cup. The order of modification of the sounds, 
he has observed to be as follows : 

1. Diminution of first sound over left ventricle. 

2. Diminution of first sound over right ventricle. 

3. Cessation of first sound over left ventricle. 

4, Cessation of first sound over right ventricle. 

5, Return of first sound over right ventricle. 

6. Return of first sound over left ventricle. 

He has observed, likewise, a foetal character of both sounds, 
which, nevertheless, were distinct, the pulse being over 130; and 
he has remarked that in some cases of typhus where the first 
sound was lost, the tadial pulse continued, and even exhibited 
average strength and volume. The radial pulse has continued 
thirty-six to forty-eight hours after all trace of impulse and. 
sound had disappeared. From the seventh to the fourteenth 
day of a case of typhus the first sound and impulse were nearly 
lost, whilst the second sound was very loud, and a second and 
strong impulse existed.* 

The diastole of the ventricles commences with the second 
sound, and terminates only with the next succeeding impulse 
and first sound. The cause of the initiation of diastole has been 
by some writers considered to be the impetus of the blood pro- 
pelled into the ventricle by the auricle during the contraction of 
the latter cavity. In refutation of this doctrine it is sufficient 
to observe, that active contraction of the auricles takes place 
only at the end of ventricular diastole, and immediately previous 
to ventricular systole. Longet maintains that the movement of 
ventricular diastole is due to the two-fold cause of the elasticity 
of the walls of the ventricle, by which, after contraction, they 
tend to separate, and thus attain a state of equilibrium, as does 
a caoutchoue bottle; and the influence of a virtual void in the 


* Diseases of the Heart and Aorta, p. 828, et sequent. 
gy 
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chest, created by the retraction of the lungs in expiration* I 
believe the ventricles, especially the left, possess normally an 
intrinsic power of expansion in virtue of their elasticity, but I 
also hold that this intrinsic power is materially supplemented 
by the extrinsic force of auricular reaction and contraction, ope- 
rating through the medium of a large mass of blood, the mere 
weight of which contributes in some degree to the expansion of 
the ventricles, It should be remembered that ventricular dias- 
tole cannot in health coincide with expiration oftener than once 
in every four pulsations of the heart, and it may not even so 
often. Dr. Garrod maintains the existence of an active diastole 
of the ventricles, dependent upon the active turgescence of the 
walls of the heart, “ consequent on the flow of blood into the 
coronary arteries immediately after the systole,” “the auricles, 
from their thinness, not being similarly affected.” He endea- 
voured to prove this by injecting water backwards into the _ 
aorta of a sheep’s heart. He further concludes that, during ven- 
tricular diastole, there is in operation an absorptive force or at- 
traction towards the ventricles.t Independently of the objection 
that, under the influence of the same agency, the auricles are 
supposed to contract and the ventricles to dilate, it must be 
remembered that in Brackyn’s experiments the alternate action 
of the auricles and the ventricles was maintained without a 
coronary circulation of any kind. 

The duration of diastole is equal to two-thirds of the entire 
eycle, and it includes three important events; namely, the 
second sound previously discussed; the long pause; and the 
acme or momentum of auricular systole. (See Fig. XVI) 

The long or diastolic pause is equal in length to the diastole, 
minus the second sound. It is a pause only in the sense that 
no movement of the heart, audible or palpable through the 
walls of the chest, takes place during its continuance ; but in no 
other. 

At the commencement of diastole, and coincidently with the 
second sound, the auriculo-ventricular valves are thrown open, 
partly in consequence of the removal of pressure from their 


* Traité de Physiologie, 3ivme edition, 1869, tome ii. p. 132. 
+ Journal of Anatomy and Physiology, No. iv., May, 1869. 
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ventricular aspect, which occurs at the cessation of ventricular 
systole, but mainly owing to the pressure on their auricular sur- 
face, of the mass of blood which had been accumulating in the 
auricles during the systole of the ventricles, and which now, 
under the reaction of the auricular walls, forces open the valves 
and enters the ventricles at a gush. 

An extreme degree of mitral narrowing, or other form of ag- 
eravated obstruction at the mitral orifice, may give rise to a 
quast mitral diastolic murmur, but such murmur is really post- 
diastolic in time.* 

A true apex diastolic murmur may arise from aneurism of 
either ventricle of the heart, and from this only. Both the cause 
and the phenomenon are of extreme rarity. I cannot recall 
more than one example of the latter. (Case 68, James Toole.)+ 
Dr. Sibson is of opinion that the auriculo-ventricular valves are 
raised in ventricular diastole by the papillary muscles, and 
“when diastole is complete the anterior flap (of the mitral valve) 
is held tight between the two papillary muscles.”’{ Notwith- 
standing the high authority of Dr. Sibson I doubt the correct- 
ness of this view. I incline to think that if such were the 
agency by which the auriculo-ventricular valves were raised in 
diastole, and if, at its acme, they were thus held open and fixed 
by unyielding tendons and extended muscles, at the first mo- 
ment of ventricular systole reflux into the auricle and systolic 
murmur would inevitably occur. On the contrary, I believe that 
the papillary muscles and attached tendinous chords, in a state 
of complete relaxation, and not hardened by immersion in spirit, 
are of sufficient length to admit of the valves closing over the 
orifice, even in the state of complete diastole of the ventricle. 
Blood entering the ventricle from the auricle first displaces the 
valve, pressing its segments against the walls of the ventricle ; 
in proportion as the ventricle becomes filled, blood accumulates 
between its walls and the ventricular surface of the valves, and 
the latter are by this pressure displaced, and floated towards the 
auriculo-ventricular orifice. During this entire period, commen- 
cing with the second sound, and extending through the greater 
portion of the long pause, the auricles are in a state of undu- 


* Vide “ Mitral Obstruction.” Cases of Anne Coates and Mary Brennan. 
t Vide ‘* Aneurism of ala ft Opus citat., p. 17. 
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latory or vermicular contraction, setting in from the appendix 
in the direction of the ventricle. By this movement of the auri- 
cles, the blood which enters them from the great veins is passed 
as quickly into the ventricles, but without the pressure of active 
muscular contraction. At the close of diastole, however, and 
therefore at the end of the long pause, the auricles haying at- 
tained, in the language of Cruveilhier, a momentum, or condition 
of nerve-force most favourable to contraction, compress their con- 
tents with vigour, and propel the blood into the ventricles. These 
chambers, being thereby brought into a state of maximum disten- 
sion, and receiving the stimulus to active contraction which that 
state supplies, contract in their turn, and so complete the cycle 
by initiating another act of ventricular systole. The long pause 
therefore commences after the second sound, and terminates at 
the first sound ; and the movement of active auricular contrac- 
tion which I have designated the momentwm of auricular systole, 
concludes the long pause, and completes the diastole and disten- — 
sion of the ventricles. (See Fig. XVI.) It is readily conceivable 
that obstruction to the entrance of blood from the auricle would, 
at this period, when the other condition necessary for the pro- 
duction of bruit is supplied, namely, maximum pressure from 
behind, be most likely to give rise to murmur; and such is ac- 
tually the case, as witnessed in the production of the pathogno- 
monic sign of presystolic bruit. 

Longet admits the two pauses, and describes the first “as a 
slight interval between the contraction of the auricles and that 
of the ventricles;” and in reference to the second he says, “ after 
contraction of the ventricles the entire heart is relaxed or in a 
state of repose, during which it fills.” 

In regard to the relative effect on the two pauses, of variation 
in the rate of pulsation, Dr. Burdon Sanderson remarks * «The 
closure of the aortic valve was followed by a diastolic wave of 
great intensity, with reference to which it was interesting to 
notice that in this, as in all other instances in which I have had 
occasion to make the observation, the pyrexial acceleration of 
the pulse was not attended with any change in the duration of 


* << A Lecture on the Characters of the Arterial Pulse, &.,” part ii. ; British 
Medical Journal, 20th July, 1867. 
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' the systolic period, that is to say, the heart beat more frequently, 
not because its movements were more quickly performed, but it 
took a shorter time to repose between them.” 

In a paper read by me before the Medical Society of the Col- 
lege of Physicians of Ireland, in May, 1865, I stated as follows: 
“Tn regard to the effect of diminished rate of pulsation on the 
rhythm of the heart, it would appear that the diastolic pause is 
relatively, as well as absolutely prolonged thereby. I have had 
for some time past, and still have under observation in hospital, 
a case of permanently slow pulse; it is that of a man aged 
seventy-five, with cedema of the feet and other symptoms of 
weak heart. The pulse is perfectly regular, and in the recum- 
bent posture only thirty in the minute. The heart’s action is 
equally regular. The sounds are somewhat dull, but unattended 
with murmur. In this case, therefore, the heart pulsates once 
in every 2”, of which 14” (12”) less the duration of the second 
sound is occupied by the diastolic pause, and the remaining 2” 
(2) by the first sound and systolic pause.” “As to the connexion 
between the radial pulse and the movements of the heart, it 
is commonly supposed that the radial pulse succeeds the first 
sound, and comes between that and the second sound. This, 
however, is true only when the pulse is at or near its normal 
rate. When the rate is under 126 the stroke of the radial artery 
corresponds to the systolic pause; but if the pulse amounts to 
126 in the minute, it will be found that the beat of the radial 
artery is shifted back in the order of phenomena, and is now 
contemporaneous with the second sound. If the heart’s action 
be still further accelerated, it will be found that the radial pulse 
is postponed in the same proportion, and now falls within the 
period of the diastolic pause.” * 

Thelieve the opinion stated in the foregoing extract to be sub- 
stantially correct ; and with the qualifications as to time included 
within brackets, and without binding myself absolutely to the 
rate of pulsation given above, I still adhere to it in its entirety. 

The pre-systolic contraction of the auricles is spoken of by 
Sibson as taking place “just before the ventricular systole,’ 


4 “On the Rhythm and Sounds of the Heart,” Dublin Quarterly Journal of 
Medicine, (Vol. xl., No. lxxx, New Series.) wey 
+ Opus citat., p. 4. 
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and Marey, in Fig. X. of his great work* represents the auricu- 
lar systole by a rather abrupt ascent in the tracing, as preceding 
the systole of the ventricles by about one-tenth of a second. 
(See Fig. XXT.) 

Accentuation of the second sound has been noticed in connec- 
tion with three several conditions, viz. : 

Disease at the mitral orifice, 

Aneurism of the arch of the aorta, 

Dilatation and atheroma of the arch of the aorta. 

Skoda is of opinion that disease of the mitral valve, obstruc- 
tive or regurgitative, is invariably accompanied by accentuation 
of the second sound in the pulmonary artery, and impairment or 
partial suppression of that sound in the aorta The explana- 
tion offered of this phenomenon is, that in such case the right 
ventricle, being of necessity hypertrophied, would, by its systole, 
dilate the pulmonary artery with increased force, and thereby 


induce a proportionate reaction in that vessel; whilst the volume ~ 


of blood entering the aorta, being reduced, would dilate that 
vessel but imperfectly, and thereby induce feeble reaction and 
faint second sound in the aorta. 

Manifestly the organic changes necessary for the production 
of these secondary phenomena are of late occurrence in mitral 
disease ; nor is right ventricular hypertrophy always associated 
with it. In many cases the right ventricle is found to undergo 
simple dilation, without increased parietal development. These 
are cases in which tissue change of a degenerative character is in 
actual progress in the right ventricle, and the same cause which 
prevents hypertrophy, precludes likewise its consequence, accen- 
tuated second sound. Whatever the explanation may be, I am 
safe in asserting that not one-half the cases of indubitable dis- 
ease of the mitral valve which have come under my notice, have 
presented the sign of accentuated second sound in the pulmo- 
nary artery. This sign is, however, manifested in very different 
numerical proportion in the two forms of mitral disease. It is 
much oftener associated with narrowing of the mitral orifice, than 
with inadequacy of its valves. 


* Physiol. Medic. de la Circulation du Sang. 
+ On Auscultation, by Markham, p. 884. 


Fie. X XI. 


[From Marey, Fig. 10.] 


ACCENTUATION OF THE SECOND SOUND. 


fe ed Ke PS 
fiePeN 
oeses Saeed 
mene S2en ae 
aes) 22a ae 
SS ai 


pa ey 


El 
ASG eS ceo annem 
PCO ENS 
HAF es ed Sl 
DCSE TREE 
pr, Oe 1 DP 
oes a 
VEC EEE 
Sebel 
ed 
if 


—— Se 


PAL es Ls 
Ba? Re nennnn anon eRe 
PLD EE a ee 
a Hse 

Pa 


— 





137 


138 PHENOMENA OF THE HEART'S ACTION. 


Dr. J. Warburton Begbie* calls attention to an “ accentuated 
condition, or booming character” of the second sound, in aneu- 
rism, and in dilatation of the aorta; he has found that, “ exclud- 
ing the accentuated pulmonary second sound, and the intensified 
aortic second sound in some cases of hypertrophy and dilatation 
of the left ventricle, the accentuated second sound in the aorta 
is an indication of aortic aneurism, or of dilatation of the aorta 
associated with atheromatous degeneration.” “The aneurism 
probably does not arise within the pericardium, and probably 
does not affect the ascending portion of the arch, but has most 
likely its seat in the transverse portion.” 

He explains this by reference to “increased recoil of blood on 
the valves, owing to diminution or destruction of the support 
given to the circulation by the artery.” 

Morbid condition of the valves, thickening and patchy hard- 
ness of them, may heighten or intensify the sound; and in- 
creased calibre of the vessel, may likewise, in Dr. Begbie’s 
opinion, have the same effect. 

Finally, he says that the sound is loudest over the aortic 
valves, both in aneurism and dilation of the aorta, but louder in 
the latter than in the former over the manubrium sterni. 

Whilst fully admitting the deservedly high authority of Dr. 


Warburton Begbie on this and all other kindred subjects, I feel 


bound to declare that I cannot agree with him in the opinion, 
that accentuated aortic second sound is associated with aneu- 
rism of the arch, in sufficient numerical proportion to warrant 
its being regarded, even with the reservations mentioned, as a 
diagnostic sign of that disease. Its presence, in connection with 
thoracic aneurism, has certainly been, in my experience, the ex- 
ception rather than the rule. The case is, however, different in 
regard to dilatation and atheroma of the aorta. In the absence 
of disorganization or inadequacy of the aortic valves, and associ- 
ated with hypertrophy (with or without dilatation) of the left 
ventricle, a dilated and atheromatous condition of the ascending 
portion of the aortic arch is rarely unattended by- accentu- 
ated second sound in the aorta. Nor is it difficult to explain 
the connection: the dilated and atheromatized vessel must con- 


* Edinburgh Medical Journal, vol. viii., 1862-3, 


TRANSMISSION OF THE SOUNDS OF THE HEART. 139 


’ vey to the surface, more distinctly than in the healthy condi- 
tion, the sound of valvular tension elicited by the reflected force 
of an hypertrophied ventricle. In cases of simple or dilated 
hypertrophy of the left ventricle, with inadequacy of the mitral 
valve, or with obstruction (with or without inadequacy) of the 
aortic valve, the inordinate contractile force of the left ventricle 
is neutralized by the valvular lesion ; and similarly, the hyper- 
trophy of chronic renal disease is most frequently rendered in- 
competent to elicit an exaggerated second sound by the consecu- 
tive advance of fatty degeneration of the ventricle. In the early 
stages, however, of the hypertrophy dependent upon Bright's 
disease, I have met with examples of intensified second sound ; 
but I cannot recall a single instance in which atheromatous 
disease of the first portion of the aorta did not likewise exist. 

The condition, therefore, in which this sign is most frequently 
met with, and of which it is in the great majority of cases 
diagnostic, is the two-fold condition of aortic atheroma and left 
ventricular hypertrophy ; but, inasmuch as the former is usually 
the antecedent of the latter change, it may be regarded as, par 
excellence, the cause of, and the change indicated by, accentuated 
second sound in the aorta. 

Transmission of the sounds and impulse of the heart is influ- 
enced by certain conditions of the intra-thoracic viscera which 
demand notice. 

Laennec held that, “1. Tuberculous excavation and pneumo- 
thorax transmit the sounds of the heart rather than its impulse, 
whilst hepatization and compression from effusion occasion re- 
sults the reverse of these.* 2. The extent of pulsation (sounds) 
is in the direct ratio of the thinness and weakness of the heart, 
and consequently inversely as its thickness and strength. 3. The 
size of the organ is also favourable to the extent of pulsation, 
except where increase of size depends on thickness of walls 
exclusively. 4. The impulse is inversely as the extent of pulsa- 
tion, and directly as the thickness of the walls of the ventricles. 
5. Strong impulse is characteristic of hypertrophy. 6. The 
absence of impulse is characteristic of dilatation. 7, Hypertro- 
phy with dilatation, the latter being in excess, communicates a 

* Forbes’ Translation, p. 540. 
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sensation like the blow of a mallet; it is not extensive, and 
does not elevate the wall of the chest, and the same result ob- 
tains, but in a less degree, in purely nervous palpitation. * 
8. The softening of the substance of the heart renders the sounds 
much duller than natural.” He adds, “In certain healthy sub- 
jects, in whom the walls of the heart are thinner than com- 
mon, the contractions of the auricles are sometimes much louder 
than those of the ventricles below the clavicles, although the 
same disproportion is not observed in the cardiac region.” 

These propositions form a connected and well-ordered series,” 
and I have arranged them in numerical succession for the 
purpose of more convenient reference. 

‘No. 1 expresses an established and generally-admitted truth, 
respecting which it is unnecessary to use argument. 

There is, however, one species of pleural effusion which pos- 
sesses In a peculiar degree the property of transmitting the 
impulse of the heart, namely, empyema. Under certain circum- 
stances, as yet unknown, purulent collections in the pleura 
exhibit in a high degree the property of vibration, in virtue of 
which they conduct and even intensify the pulsations of the 
heart. An example of this kind is given by Dr. Stokes; + the 
“heart was displaced to the right; and the left side, which was 
the seat of empyema, pulsated throughout so as sensibly to shake — 
the bed on which the patient lay. Yet the force of the heart’s 
action seemed not greater than normal. Two cases of a similar 
kind, in the practice of Dr. Graves, are reported by Dr. Mac- 
Donnell. t 

The extent to which the sounds of the heart are transmitted, 
irrespectively of the condition of adjacent organs or parts, is 
directly as the thinness of its walls, but not as the weakness of 
them. In an advanced state of fatty degeneration of its sub- 
stance, the heart is often flabby, thin, and weak, yet the first 
sound is faint and ill-pronounced, and at a short distance from 
the superficial precordium, not at all audible; the second sound 
is likewise weak, and not extensively transmitted in the absence 


* Loco citat., substance given, but not exact words. 
¢ Diseases of the Heart and Aorta, p. 607. 
+t Dublin Journal of Medical Science, vol. xxv., p. i. 
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of valvular lesion, unless the aorta be at the same time athero- - 
matous, as usually is the case. With this exception the second 
proposition remains unchallenged. 

Increase in the size of the heart, not due exclusively to thick- 
ening of its walls, implies absolute or relative attenuation. In 
the former case increased extent of pulsation will result, under 
the law expressed in the last proposition, reinforced in this case 
by the effect of increase in the volume of the heart. 

In hypertrophy with dilatation, the condition in which the 
heart attains the greatest volume, the sounds are heard in front 
at a distance from the precordium, but they are of a masked or 
indistinct character; and posteriorly they are similarly diffused, 
owing to the extensive contact of the heart with the posterior 
thoracic wall. 

The fourth and fifth propositions cannot be questioned, but 
although the absence of impulse (6th) is “characteristic” of dila- 
tation, it is by no means pathognomonic of that condition, as it 
is no less indicative of softening. 

Proposition 7 must be admitted in its entirety, so likewise 
proposition 8; but the increased loudness of the second sound 
beneath the clavicles is due, I apprehend, not to thinning of the 
walls of the heart, but to increased density of those of the aorta, 
or to resistance in the pulmonary circulation. Again, the sub- 
jects of this remark may be simply nervous, and suffering from 
palpitation ; the second sound in the aorta being sharp and ring- 
ing, as the result of an abrupt and forcible distention of the 
aorta, reflected upon the valves through the reaction of its walls. 

The radial pulse, as the index of the state of the circulation, 
and remotely that of the nervous system, has been, from the ear- 
liest period of the history of medicine, assigned the foremost 
place in symptomatology. Recent investigations by means of 
the sphygmograph have invested this sign with importance, 
scarcely less than it possessed previously to the introduction of 
percussion and auscultation into practical medicine. By means 
of the radial pulse we may approwimately determine the rapidity, 
force, and rate of contraction of the left ventricle, and by impli- 
cation, of the other chambers of the heart likewise, Certain 
forms of disease of the valves and of the substance of the heart, 
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and certain functional derangements of the nervous system, are 
also suggested by special characters of the radial pulse, as will 
be pointed out under the appropriate heads. 
The state of tension or relaxation of the arteries, the volume 
of blood circulating within them, and the degree of resistance of - 
the capillaries, are likewise indicated by the pulse at the wrist. 
Finally, the state and degree of nervous irritation ; and impaired 
or suspended activity of the nerve centres, are indirectly repre- 
sented in the radial pulse. 
The rapid contraction of the left ventricle characteristic of 
the stage of reaction of all continued fevers, and of the hot 
stage of ague; of nervous excitement from depressing or exhi- 
larating emotions ; and from sharp but not exhausting pain; 
and of uremic intoxication, is represented by an abrupt pulsation 
of the radial artery. Such is likewise the character of the pulse, 
but associated with weakness, and often with irregularity or 
intermittence, where the left ventricle is thin and dilated. 
The beat of the radial artery is, on the contrary, prolonged or 
drawn out when the contraction of the left ventricle is sluggish 
or protracted. This happens especially in dilated hypertrophy 
of the left ventricle ; it is also witnessed in apoplectic coma. In 
these conditions the pulse is likewise full, indicating a strong 
but not vigorous contraction of the ventricle ; in the latter it is 
tense, but in the former yielding; a difference due to the vaso- 
motor irritation of encephalic pressure. The strongest radial 
pulse is associated with left ventricular hypertrophy and dilata- 
tion, the hypertrophy being relatively much in excess; a condi- 
tion frequently met with in the advanced stage of organic disease 
of the kidneys, especially of the cirrhotic form, and before tissue 
_ degeneration of the heart has supervened. 

The rate at which the contraction of the left ventricle is re- 
peated within a given time is ordinarily determined by register- 
ing the number of pulsations of the radial artery in the same 
period. There is, however, one important exception to this rule, 
namely, in the last stage of many diseases involving partial 
failure of the heart; notably in left ventricular dilatation with- 
out hypertrophy, in simple softening, and in fatty degeneration 
of the heart, the number of cardiac pulsations exceeds that of 
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the radial artery; the difference being due to the occurrence 
of certain abortive contractions of the ventricles, audible, and 
often even palpable at the precordium, but not represented at the 
wrist. The systole of the ventricle is blighted or inhibited in 
_ its progress, or its walls fail by simple debility to develop a 
force sufficient to propel the blood to the extremities. Such 
failure is usually irregular in its recurrence; but in at least one 
instance I have noticed it to be perfectly regular; an effective 
contraction of the ventricle, represented by a distinct pulsation 
at the wrist, being regularly succeeded by an abortive effort, 
cognizable only by auscultation of the precordium, and totally 
imperceptible in the radial artery. The patient in whom this 
remarkable phenomenon was presented was a young and delicate 
female, convalescent from enteric fever of a mild character, in 
whom the action of the heart was previously irregular and inter- 
mittent. There was no valvular disease, and the sounds were 
sharper than normal, indicating thinning of the ventricular wall. 
The alternation of effective and abortive pulsations of the heart 
continued for a period of twenty-four hours, the action then again 
became irregular and intermittent. After an unusually protract- 
ed convalescence the patient entirely recovered, the action of the 
heart becoming perfectly regular. This case furnished one of the 
most notable illustrations with which I have become acquainted, 
of the specific virtue of digitalis as a regulator of the heart’s 
action. After one or two doses of the medicine, containing each 
five minims of the tincture of digitalis, the action of the heart 
became regular, and continued so as long as the digitalis was 
administered ; but when it ran out, or was purposely suspended, 
the action became again irregular and intermittent, as was re- 
peatedly witnessed by the class. 

Infrequent pulsation of the radial artery, commonly but inap- 
propriately designated “slow pulse,” is especially characteristic 
of certain forms of fatty degeneration of the heart, as shown by 
Dr. Stokes,* who regards this phenomenon as indicative of “an 
equally weakened state of both ventricles.” + Mr. Adams was 
the first, so far as I am aware, to notice the connection between 


* Dublin Journal of Medical Science, vol. xi., 1846. 
+ Diseases of the Heart and Aorta, p. 382. 
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fatty heart and permanently-slow pulse.* Dr. Henry Kennedy 
has likewise given special attention to this subject; and, in a 
memoir published in 1864, expressed the opinion, that a pulse 
permanently under 40 is usually associated with the degenera- 
tive, as distinguished from the accumulative form of fatty heart. _ 

I believe infrequent pulsation of the heart, in the circum- 
stances mentioned, is directly due to impaired nutritive assimi- 
lation or malnutrition of the tissues, especially of the nerve-mass 
constituting the respiratory centre; a change probably due to 
arterial degeneration of the parts affected. In such case inhi- 
bition of the heart, through the pneumogastric nerves, to the 
standard of impaired nutritive capacity of the tissues, would 
seem to follow, under the law of the organism by which func- 
tions, mutually dependent, exercise a reciprocally regulative 
influence. Where vascular atheroma and softening of the res- 
piratory centre had made progress, I should expect, in addition, 
slow and irregular breathing.t 

Excessive increase in the rate of arterial pulsation occurs most 
frequently in connection with organic disease of the heart; it 
is usually intermittent and paroxysmal, and associated with 
palpitation. Im one instance I have known the pulse to at- 
tain a rate of 210 ina minute. The case was that of a young 
man (Case 78, Owen Gilson) suffering from mitral and aortic 
valve disease with considerable hypertrophy of the heart. 
Ordinarily, the pulse did not exceed 96; but during an acces- 
sion of palpitation, to which he was subject without any as- 
signable cause, the pulse usually went up to 198, and on one 
occasion, to 210 in the minute. In accordance with the modern 
doctrine of pneumogastric inhibition of the heart, this pheno- 
menon might be explained on the assumption that, owing to 
some unknown cause, the restraining influence of the pneumo- 
gastric upon the heart was suspended, and the organ conse- 
quently “ran riot.” 

The throbbing or collapsing pulse of permanent patency of the 


* Dublin Hospital Reports, vol. iv., 1827. 

+ Proceedings of Surgical Society, March, 1864. 

t I have not witnessed a pulse-rate under 28 in the minute. Burns (Observations 
on Diseases of the Heart, 1809, p. 46) records a case of fatty and dilated heart, in 
which, at intervals, and accompaning paroxysms of dyspnoea, the pulse fell to ten 
beats in the minute, 
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- aortic orifice exemplifies pulse of a special character, indicative 
of a particular form of valvular disease. It is, truly, “the pulse 
of an unfilled artery” striking the finger feebly and abruptly, 
and suddenly and completely subsiding. Pulse of this character 
is always visible ; but so likewise is the pulse of tortuous and of 
rigid arteries, corresponding, respectively, to the early and the 
late stages of atheromatous change of the arteries in middle 
and advanced age. The devious bending of the artery, its slow 
distension and gradual subsidence, and the strength and firm- 
ness of the pulse in the former condition, serve to distinguish 
it from the collapsing pulse of aortic patency, which exhibits 
characters in all respects the reverse; and, in the latter, the rigid 
state of the vessel will alone suffice for the differential diagnosis. 

Reduplication, or dicrotism of the pulse, is a phenomenon of 
much interest and diagnostic significance. It is met with under 
the triple combination of abrupt and feeble contraction of the 
left ventricle, imperfect distension of the aorta, and diminished 
capillary resistance. These conditions are supplied in a pre- 
eminent degree in typhoid or enteric fever, in which, accord- 
ingly, after the tenth day, I have rarely missed the phenomenon 
of dicrotic pulse. It is not, however, peculiar to, or pathogno- 
monic of, typhoid fever. I have noticed it in convalescence 
from other wasting diseases, especially rheumatism unattended 
with cardiac complication, and in the anemic condition asso- 
ciated with lead-poisoning ;* but in an especial manner, and 
much greater degree, it is associated with enteric fever in 
the stages of eruption and defervescence.t The pulse is soft 
and compressible, and the first beat, which represents the 
normal pulse, and coincides with, or immediately succeeds 
the systole of the ventricles, is the stronger of the two. The 
second beat followst by continuous succession ; that is, there 

* Vide ‘‘ Pulmonary Artery,” lesions of, case of Hegarty. 


t Dr. Waters (Diseases of the Chest, second edition, 1873) declares that in pneu- 
monia, he has found the pulse invariably dicrotic, 

¢ Czermak has shown, by means of his photosphygmograph, that the pulse in the 
dorsal artery of the foot is 0:018 sec. later than that in the radial artery, and that 
the latter is later by 0°159 sec., and the pulse in the carotids by 0:087 sec. than 
the shoc of the heart. H. EH. Weber estimated the rapidity of the pulse-wave at 
about 28°5 feet per second ; but this must be distinguished from the velocity of the 
blood itself, 
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seems to be no distinct interval between the first pulsation 
of the artery and the second, the stage of retrocession of the 
former passing, by a gentle curve, into that of ascent of the 
latter. The subjoined figures (XXII, XXIII, XXIV, XXV, 
XXVI, XXVIII, XXVIII, XXIX, and XXX), well represent 
the phenomenon of dicrotism under different conditions. The 
first was obtained from a patient under my own care; the second 
and third are borrowed from Lorain.* 


Fie. XXII, 





Typhoid (girl, Byrne) 20th day ; dicrotic pulse. 
Fie, XXIII. 





Typhoid fever ; hyperdicrotic pulse. 


Fic. XXIV. 





Acute rheumatism ; dicrotic pulse, 


Fie. XXV 





Dicrotism, not perceptible to touch, in a case of severe febricula. 


* Etudes de Médecine Clinique, 1870. 
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Fie. XX VI. 





Dicrotasm, perceptible to the finger, on the second day of slight febricula. 


HG eXCXGVElalie 





Dicrotism, not distinctly perceptible to touch. 


Fie. XXVIII. 





Distinct dicrotism, on the tenth day of typhoid fever complicated with pneumonia, 
and the day following profuse intestinal hemorrhage. Several of the pulsations 
are hyperdicrotiv. 


Fie, XXIX., 





Dicrotism, on the twelfth day of typhoid fever, quite perceptible to the finger. 


10* 
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IEIG. SXSXeX:, 


I Ne Ne ah 





Dicrotism, perceptible to the touch, in a case of febrile excitement, accompanied 
with diarrheea, after a surfeit of unripe fruit. * 


With few exceptions, authors are agreed in the opinion that 
multiplication of the arterial pulse, proportionately to that of 
the heart, is directly due to elasticity in the coats of the 
arteries. Galen was the first to explain dicrotism by attribut- 
ing it to vibration of the artery, produced by afflux of blood. 
Vivenot (de Vienne) says, “ The polycrotism is more pronounced 
in proportion as the artery contains less blood relatively to its 


calibre, and the more quickly it fills and empties itself” He . 


adds, that elasticity of the artery is likewise indispensable, as 
exposure to compressed air arrests dicrotism.} 

Ludwig regards the second pulse of dicrotism “as a conse- 
quence of the elastic action of the first.”-> 

Buisson and Naumann held that the first pulse was due to 
systole of the left ventricle, and the second to recoil from the 
sigmoid valves, of blood forced back towards the heart by the 
systole of the aorta. Naumann satisfied himself, by experi- 
ments with his artificial apparatus designed to represent the 
heart, that dicrotism is incompatible with inadequacy of the 
aortic valves; for he found that, by partially or completely 
destroying these, he could reduce or abolish dicrotism.t He 
likewise found that dicrotism was more pronounced in propor- 
tion to the proximity to the heart, of the artery examined, but 
the undulations more numerous in proportion to its distance 
from that organ. 

In 1864 Landois also experimented with elastic tubes, and 
confirmed the opinion of Naumann, with whom his results 
placed him in strict accord. 


* For the last six tracings in this list I am indebted to my friend, Dr, Grimshaw. 
¢ Lorain, opus citat., p. 34-47. 
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In regard to reduplication, this writer classified pulses under 
three heads ; namely, 

1. Those in which there is no reduplication, which he desig- 
nates as “ simple.” 

2. Those which are repeated in the line of ascent, “anacrotic.” 

3. Those which are repeated in the line of descent, “kata- 
crotic.” 

Either of the two latter may be double or triple. Thus: 


Anadicrotic. 
Anatricrotic. 


Katadicrotic. 
Katatricrotic. 


Anacrotic { 
Katacrotic } 


He held that, ordinarily, in the neck and aeieceny regions the 
pulse was tricrotic. 

Wolff found that a pulse incompletely dicrotic became com- 
pletely so when the body temperature attained 31:8 to 32:4 
Réaumur, and “ superdicrotic’ when a higher temperature was 
attained. In typhus he has found the pulse superdicrotic at 
all periods of the day.* 

Marey regards dicrotism as a purely physical phenomenon, 
dependent upon two conditions; namely, velocity of current, 
and oscillation of the liquid column alternately from and to- 
wards the heart, the result of elasticity of the vessel+ He says 
“The oscillation which constitutes dicrotism occurs in the arteries 

‘of the periphery ; this oscillation requires for its occurrence a 
‘rapid impulsion of the liquid, and a sufficiently large mass put 
‘in motion.” He has succeeded in producing it in an elastic 
‘tube incompletely filled. The stronger the arterial tension, the 
_ greater is the resistance which the left ventricle encounters in 
| propelling the blood into the aorta. If arterial tension falls 
‘below a certain degree, the left ventricle contracts with great 
‘rapidity, but without corresponding force, and the wave thereby 
caused travels with extreme velocity. But whilst defective 
arterial resistance, as shown by Marey, determines a premature 
arrival of the systolic wave in the peripheral arteries, it must, 


* Lorain (oco citat.), to whose exhaustive work I am indebted for the preceding 
references, 


t Physiologie Médicale, De la Circulation du Sang, 1868, p. 264, et suiv, 
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by the imperfect tension of the aorta thence resulting, have the 
opposite effect in regard to the wave of aortic reaction; namely, 
that of postponing its arrival at the periphery. Hence the 
asynchronism of the ventricular and the aortic pulse-wave 
which constitutes dicrotism. Dicrotism is especially common 
in the typhoid condition, and is of two kinds, which, however, 
the finger cannot distinguish ; viz., dicrotism of ascent, and di- 
crotism of descent, of the pulsation-wave. ‘The latter, alone, is 
true dicrotism. He agrees with Bouillaud in holding that the 
pulse is dicrotic in aortic valve inadequacy; but adds that it is 
so in the line of ascent only. In such case, dicrotism of ascent 
is manifestly caused by obstruction at the orifice of the aorta, 
and dependent upon the roughened, thickened, or tuberculated 
state of the valves, which, in the majority of instances, is found 
to accompany regurgitation by imadequacy of the valves. By 
way of explanation of the phenomena, he says, the jet of blood 


from the left ventricle passes freely through the large arteries, — 


but is resisted in those of the periphery; from the latter there 


is a reflux upon the aorta; but the aortic valves being closed, | 


another obstacle is presented to the reflux current at that 
point, whence the blood “rebounds” in the direction forwards. 
These oscillations continue till arrested by the succeeding con- 
traction of the left ventricle. He adds, “after the closure of 
the sigmoid valves there occurs a new centrifugal current which 
constitutes the secondary or dicrotic pulsation.”* This state- 
ment was confirmed by the result of an experiment, consisting 
in the application of the sphygmograph and Chauveau’s regis- 
tering hemodromometer to the carotid artery of a horse pul- 
sating dicrotously. The statement and experiment just quoted 
from Marey, show that he is substantially in agreement with 
Naumann as to the cause of the second pulsation in dicro- 
tism. The rate of the circulation and the elasticity of the dis- 
tal arteries exercise an important qualifying influence. Thus, 
if the blood arrive in the arteries slowly, there will be no 
dicrotism; and with the same initial velocity, the peripheral 
arteries being elastic there will be dicrotism, and being in- 
elastic there will not be dicrotism. Thus, in old subjects, 


* Opus citat., p. 274. 
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‘owing to the loss of arterial elasticity, there is only imperfect 
‘dicrotism; in young persons, on the contrary, it is best pro- 
nounced; and in typhoid fever, in which it may be witnessed 
'in the most typical form, the elasticity of the arteries is in ex- 
‘cess, because their contractility is in defect. Arterial tension 
iis associated with dicrotism ; feeble tension favouring, and strong 
itension opposing it. Vertical posture is favourable to dicrotism 
‘in the arteries of the upper portion of the body, by lessening 
‘their tension. So likewise is intermittence of the heart, and for 
‘a similar reason, the beat immediately succeeding an intermis- 
‘sion being more decidedly dicrotic. In the aorta and carotids of 
‘the horse there is always dicrotism, due to closure of the aortic 
‘valves ; in the carotids of man there is likewise normally feeble 
‘dicrotism ; but in the radials it is neutralized by the elasticity 
‘of the vessels. ; 

The high authority of Marey upon this and all kindred sub- 
'jects can alone justify the length of the preceding quotations 
‘from his work; and, whilst adopting his views in substance, I 
‘shall take the liberty of pointing out a few inconsistencies in 
‘them. 

The alleged reflux of blood upon the aorta, from obstruction 
‘encountered in the peripheral arteries, should, of necessity, 

coincide with the initial period of ventricular diastole, and 
‘therefore with the systole of the aorta and the closure of the 
‘sigmoid valves; but the systole of the aorta determines a move- 
‘ment of the column of blood contained in it in two opposite 
directions ; namely, towards the heart, by which the valves are 
‘shut down; and towards the periphery. The latter must, 
therefore, encounter and neutralize the alleged reflux from the 
peripheral arteries, and render it incapable of producing a 
secondary peripheral pulsation. The typical character of di- 
crotism in typhoid fever, and under similar conditions in the 
young subject as contrasted with the aged, I believe to be due, 
not wholly to a difference in the elastic quality of the arteries 
as such, but in a great measure to the different degree of resist- 
ance presented to the onward movement of the blood, to what- 
ever cause due, I incline to the opinion of Wolff, already 
quoted, which implies that the dicrotism of typhoid is indirectly 


152 PHENOMENA OF THE HEART'S ACTION. 


due to the high temperature attained in that form of fever, by 
which peripheral resistance is lessened, rather than to that of 


Marey, who, adopting Weber’s doctrine of the antagonism and - 


reciprocally inverse manifestation of elasticity and contractility, 
attributes the dicrotism of typhoid to defect of contractility. 

Dr. Burdon Sanderson’s opinion on this subject may be 
collected from the following extract: 

“This contraction (of left Senin) produces expansion of the 
arteries, and acceleration of the progressive movement of their 
contents. These two associated and simultaneous effects are 
not only much more marked in the large arteries than in the 
small, but occur at an earlier moment, so that at the periphery 
the current attains its greatest acceleration somewhat later than 
near the heart. 


“Hence, at the moment that the ventricle relaxes and the 
influx of blood through the aortic valve ceases, blood is still | 


moving rapidly onward in the small arteries. As a necessary 
result, the arterial system becomes relaxed, and the progressive 
movement of the blood is retarded, collapse beginning where 
the stoppage occurred (viz., at the aortic valve,) and being pro- 
pagated towards the periphery. Then, as the capillary arteries 
are relaxed, the capillary circulation is retarded, while the aorta 
becomes simultaneously distended in consequence of the in- 
creased resistance in front. This distension is, in its turn, 
propagated towards the periphery, and is succeeded, like the 
systolic distension, by collapse. If the conditions are favour- 
able, the same series of movements may be several times 
repeated, the differences between the alternating conditions 
becoming less and less at each repetition, Thus, we have the 
following succession of phenomena : 

“1. Contraction of the left ventricle. 

“2. Distension of the aorta, and greatest acceleration of blood- 
stream in the great arteries. 

“3, Greatest acceleration in the peripheral arteries, occurring 
simultaneously with cessation of progressive movement 
in the aorta, 

“4, Diminished distension and diminished progressive move- 
ment in the aorta. 


int 
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“5. Propagation of these effects to the capillary circulation, 

and consequent increase of arterial resistance. 

“6, Propagation of the resulting aortic distension towards 

the periphery, producing peripheral acceleration ;’* and 
SO on. 

From the preceding extract, although the phraseology is not 
remarkably clear, it may be inferred that, in the opinion of the 
author, dicrotism is due to the vibration of elasticity, or alter- 
nate distension and reaction of the arteries. The word “collapse” 
is not strictly applicable to the aorta in the normal state of the 
circulation ; it applies only when the aortic valves are inade- 
quate. In the preceding quotation it obviously means reaction ; 
but as reaction sets in progressively from the aorta towards the 
periphery, the blood must be propelled in advance of the re- 
action-wave, and hence there can be no obstruction to the aorta 
from retardation in the capillaries. 

Reaction of the aorta immediately succeeds distension of that 
vessel, and is simultaneous with the commencement of ventri- 


cular diastole. As a consequence of reaction of the arch of the 
aorta, and proportionate diminution of its calibre, the blood- 


column which it contains is elongated both in the direction 
backwards towards the heart, and forwards towards the peri- 
phery ; the former of these movements is limited and suddenly 


_ arrested by the closure of the sigmoid-valves ; and, being still 


under the pressure of the reacting vessel, the retrograde current 
becomes progressive, in continuation of the primary reaction- 
wave.t With normal capillary resistance the action and the 


' reaction-wave, or those of ventricular and aortic systole respec- 
| tively, are in direct and unbroken continuity, and constitute, as 


* Handbook of the Sphygymograph, 1867, p. 23. 

+ I cannot admit the doctrine advocated by Longet (Traité de Physiologie, 8isme. 
edit., 1869; tome ii., p. 172), in the following words, “ Immediately after closure 
of the sigmoid valves, the blood which rests upon them is perfectly immovable till 
displaced by the next systole.” The aorta is elastic, quite to its root, and it is in- 
conceivable that the portion of the vessel adjoining the valves, whilst possessing 
the same physical properties as the remainder of it, should be quiescent ; all other 
portions being, at the same moment, in a state of energetic reaction. That the 
blood which rests on the aortic valves is capable of retrograde movement, is proved 
by the physical phenomena resulting from incompetency of the valves. Why, then, 
should it be incapable of movement forwards in the direction of the general current ? 
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judged by the tactile sense, but a single expansion of the artery. 
When, however, the peripheral arteries and capillaries are 
relaxed, or in a state of defective tonic resistance, the percus- 
sion-wave flows off before aortic reaction can take effect; and 
consequently before the flux of reaction, or tidal wave, setting 
in from the aorta, can reach any of its branches. Hence double 
pulsation or dicrotism. 

If, in addition to premature escape of the flux of ventricular 
systole in front, that of arterial systole be incomplete and tardy 
owing to imperfect distension and feeble reaction of the aorta, 
the interval between them will be proportionately longer, and 
dicrotism more distinct in the arteries. Feeble contraction of 
the left ventricle, by imperfectly distending the aorta, and 
thereby inducing a weak and slowly-advancing tidal wave, 
supplies this second condition. Hence it is that in typhoid 
fever, a disease characterized by feeble circulation and nervous 
exhaustion, dicrotism is most frequently and most typically pre- 
sented. I can, to the full extent of my experience, confirm 
Naumann’s statement, that true dicrotism is never associated 
with permanent patency of the aortic valves; and I therefore 
incline to the opinion of Naumann and Marey, that a large 


portion of the reaction-wave of normal circulation and of di-. 


crotism is the product of “recoil” or “rebound” from the closed 
aortic valves. 

Doctor Galabin maintains that the dicrotic wave is not solely 
due to recoil from the aortic valves; for, as he alleges, “it 
occurred when they were entirely absent.” His experiments 
were made upon elastic tubes attached to the heart of the sheep, 
and to an artificial heart of india-rubber.* I am by no means 
convinced by Dr. Galabin’s experiments. It is notorious that 
in the living body dicrotism of the pulse is never met with 
where inadequacy of the aortic valves exists. 

Dr. F. A. Mahomed adducest the disappearance of the 
dicrotic wave of the normal pulse-tracing, which occurs in 
tracings obtained from the subjects of aneurism of the arch of 
the aorta, as evidence of the proximal origin of dicrotism, 


* British Medical Jowrnal, September 6th, 1873. 
+ Medical Times and Gazette, August 9th, 1873. 
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rather than of its distal origin as maintained by Dr. Burdon 
Sanderson. 

Niemeyer regards dicrotism as a result of defective tonicity or 
sub-paralysis of the arterial walls.* But it should be remem- 
bered that, normally, the pulse is slightly dicrotic, although not 
perceptibly so to the finger. 

Dr. Boileau agrees with Dr. Burdon Sanderson in attributing 
dicrotism to peripheral vascular resistance, although, with 
Niemeyer, he admits it may be in some degree due to defective 
arterial tonicity.+ 


* Text Book of Practical Medicine, 1869, vol. ii., p. 583. 
+ Irish Hospital Gazette, February 16th, 1874. 


CHAPTER III. 
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HAVING now discussed the rhythm of the heart as a concrete 
phenomenon, and as such it certainly is'the most striking mani- 
festation of organic life, whether considered in regard to its 
regularity, its persistence, or its strict adaptation to the various 
and important purposes fulfilled by the circulation of the blood; 
I proceed to consider in this place, as furnishing the most 
appropriate connexion with which the subject may be intro- 
duced, the various derangements to which the rhythm of the 
heart is liable. These may be considered under five heads; 
viz., intermission, irregularity, multiplication, suppression, and 
inequality of the pulsations of the heart. 

Intermissions of the heart have been classified by Laennec* as 
true and false ; the former where the action of the heart is really 
interrupted ; and the latter where it occasionally contracts so 
feebly that the wave does not reach the wrist; hence the radial 
pulse alone intermits in such cases. Bouillaud} maintains that 
these intermissions, whether true or false, are regular as regards 
their period of recurrence. I cannot agree with him in this 
opinion; on the contrary, intermissions, of whatever kind, are 
rarely rhythmical in recurrence. In one instance only have I 
met with rhythmical or periodically-recurring intermissions. 
A girl aged 22, of nervous and hysterical constitution, and the 
subject of obstinate abdominal pneumatosis, was received into 
hospital under my care in April, 1870. She was in apparently 
good health with the above exceptions; but the cardiac and 
radial pulse intermitted periodically, at intervals of a few 
seconds, the sounds of the heart being normal. Under treat- 
ment directed to the improvement of her general health, and 


* Traité de L’Auscultation Mediate, tome ii., chap. viii. 
t Traité Clinique des Maladies du Caw. 
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especially of the nervous system, the pulse became quite regular, 
whilst the abdominal inflation continued unabated. I have not 
met with this symptom precursory to critical diarrhcea, as 
mentioned by Laennec. | 

True intermissions usually occur at short but unequal inter- 
vals of time; they are most frequently met with in old persons 
otherwise apparently healthy, and associated with a weak cardiac 
impulse, and sharp clear sounds ; the arteries are likewise usually 
tortuous, and often atheromatous ; in short, the symptoms and 
signs of dilated heart and atheromatous degeneration of the 
arterial system are usually associated with this form of inter- 
mission. It may likewise appear temporarily in convalescence 
from fever and other protracted and wasting diseases ; and 
finally, in hypertrophy with softening of the heart. The length 
of the intermission may vary, as stated by Laennec, from one 
quarter to an entire pulsation of the heart; it usually succeeds 
the second sound. The existence of intermittence does not, of 
itself, warrant an unfavourable prognosis. I have known an old 
gentleman who, from early manhood, had been the subject of 
intermissions of this kind, and nevertheless, had gone through 
a laborious professional career, and lived to the age of eighty-one, 
dying ultimately of bronchitis and asthenia, but without ex- 
hibiting any of the ordinary consequences of disease of the heart. 
This gentleman’s sister also died with similar symptoms at the 
age of seventy-six, and exhibited in her last illness intermitting 
pulse, with the signs of dilated heart and atheromatous degene- 
ration of the vessels. 

False intermissions may likewise occur in cases similar to the 
preceding, but are most frequently met with in connexion with 
the signs of simple dilatation of the heart, in persons, usually 
females, of middle age and weak constitution. Intermissions 
of this kind are occasionally witnessed in conjunction with 
irregularity, in simple functional derangement, the consequence 
of vicious habits. 

I cannot subscribe the opinion expressed by Dr. Richardson 
in his otherwise admirable lecture* on intermittent pulse and 


* “Lectures on Experimental and Practical Medicine,” Medical Times and Gazette, 
January 4th, 1868, 
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palpitation, that in the usual form of intermittency a second 
sound exists in the absence of a first; and that in the next 
pulsation succeeding an intermission the second sound is 
double ; nor, assuming the existence of a double second sound 
as a usual concomitant of intermission, can I admit the expla- 
nation given of its occurrence, namely, suspended contraction 
of the left ventricle alone, whilst the right continues to act, and 
a consequent disproportion in the number, and asynchronism of 
the sounds produced by closure of the sigmoid valves on the 
two sides of the heart. 

Separate contraction of one of the two ventricles, the other 
being contractile but quiescent, is scarcely conceivable, since 
their nerve-supply, and a considerable portion of their muscu- 
lar ‘walls, are common to both. No doubt, in the experiments 
of Schiff already mentioned (page 57), individual portions of 
the heart were paralysed by deligation of the branches of 
the coronary artery supplying them with arterial blood, whilst ~ 
the remainder of the organ continued to act; but in this 
case contractility was annihilated in the part affected by the 
experiment, and the heart was thus reduced to the condition 
of a mutilated organ. In the hypothesis of Dr. Richardson, 
however, a general or constitutional cause, operating upon the 
entire nervous system, is supposed to induce partial paresis of 
the cardiac nerves, and paralysis of one of the four chambers 
of the heart. The explanation of reduplicated second sound 
offered by this author, would imply, moreover, that this pheno- 
menon depends upon, or cannot be dissociated from, intermit- 
tence of the heart; but any such assumption is contradicted by 
the fact that reduplication of the second sound without inter- 
mission, is by no means uncommon, as the recorded examples 
of mitral constriction (see cases) will show. A faint first sound, 
followed by a proportionately indistinct second sound, as in the 
so-called false intermissions of Laennec, is of frequent occur- 
rence, and quite intelligible; but a second sound, not preceded 
by ventricular systole, is to me incomprehensible. On the 
other hand, I have, though rarely, met with examples of inter- 
mission supervening immediately on the first, with loss of the 
second sound, 
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There may be apparent intermissions where two beats of the 
heart occur in rapid succession, followed by a prolonged pause, 
the prolongation, however, being in the direction backwards ; 
that is to say, owing to the anticipation of the normal period of 
its occurrence by the preceding pulsation, the subsequent pause 
is proportionately prolonged. The apparent intermission is, 
therefore, no other than the normal long pause, with a prefix 
due to the premature occurrence of the preceding ventricular 
systole. 

Trregularity is of much more frequent occurrence than inter- 
mission, though occasionally, and in certain cases, such as those 
of functional derangement, often associated with it. 

Trregularity is, par excellence, the sign of cardiac neurosis ; and 
I quite agree with Dr. Stokes* in the opinion that, where asso- 
ciated with organic change, “it is more intimately connected 
with Jesion of the muscles than of the valves of the heart.” 
Hope+ justly regards irregularity as of more serious import 
than intermission of the heart. This is, no doubt, due to the 
fact that it is more frequently associated with organic lesion ; 
and when it occurs in connection with valvular disease, there is 
invariably present likewise tissue change of the heart-substance, 
to which, rather than the valvular lesion, the irregularity owes 
its origin. In cases of acute disease of the valves, even though 
disorganization of their structure be already complete, irregu- 
larity is never witnessed unless when directly traceable to some 
other cause. Myocarditis, and pericarditis with serous effusion, 
usually give rise to irregular action of the heart. This symptom 
has been likewise observed by Graves as a precursor of pericar- 
ditis. It may occur in a transient form in connexion with gout 
and dyspepsia, and in an aggravated form, though amenable 
to sustaining and stimulant treatment, in what might be desig- 
nated acute failure of nutrition in a weak and dilated heart. 
In all the foregoing examples of irregularity there is likewise 
inequality of the pulse; that is to say, the beats are unequal 
not only in frequency, but likewise in force ;t and there is no 


*, Diseases of the Heart and Aorta, 1854, p. 175. 
+ On the Diseases of the Heart, 3rd edition, 1839, p. 377. 
f ‘* Fauc-pas” of Bouillaud. 
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standard proportion observed as between them in either of these 
respects. The irregularity is, therefore, arythmical. 

There is, however, another form of irregularity in which the 
rate varies within a period of a few seconds; but the beats both 
of the heart and pulse are strictly proportionate to one another 
as to frequency and force, under each of these rates respectively. 
This form of irregularity, which may be distinguished from the 
preceding as rythmical, is strictly functional, and due to nervous 
derangement ; it is of favourable augury, and according to my 
experience, exemplified only in cases of nervous debility conse- 
quent on masturbation, or the immoderate use of tobacco or of 
tea, . 

Dr. Richardson points out two forms in which irregularity of 
this kind, consisting in rapid changes in the rate of the pulse, 
may be exhibited. One he names “acute irregularity,” in which 
the pulse beats at different rates in a series of five to ¢en or 


more pulsations; the members of the different series being’ 


strictly proportionate to one another in time, but differing in 
this respect from those of other series. This condition of pulse 
he has met with in cases of very feeble heart, in chronic anemia, 
and after loss of blood or other serious depressing influence. The 
other form he names “ prolonged irregularity,” differing from 
the former only in this, that the series consist of a greater 
number of pulsations, and that it is best exemplified in the acute 
hydrocephalus of children, of which it is almost pathognomonic 
and of the worst augury. 

I have never met with rhythmical irregularity of either kind 
under the circumstances mentioned by Dr. Richardson ; indeed, 
in the conditions specified by him, I would rather expect to find 
examples of the first-mentioned, or arythmical form of derange- 
ment. 

Inequality of the pulsations of the heart is always met with 
in association with false or apparent intermittence, of which, 
indeed, it constitutes .an essential feature ; and frequently like- 
wise with arythmical irregularity, so often associated with the 
preceding derangements. Inequality in the action of the heart 
of necessity involves a similar anomaly of the pulse; and a case, 
by no means uncommon, in which all the foregoing derange- 
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‘ments are exemplified,* with the addition of a murmur, or 
)perhaps more than one such, presents a jumble of sounds and 
‘movements of an apparently inextricable character, to be cor-. 
irectly interpreted only by those who, by patient study, have 
acquired a ready and precise knowledge of the normal rhythm 
‘of the heart. . 

Palpitation consists in rapid and tumultuous action of the 
|heart, with or without derangement of rhythm, and painfully 
‘sensible to the patient. It comes on in paroxysms, during 
‘which the large arteries throb, and the nervous system is in a 
‘state of great excitement and tension. The attack is usually 
‘brought on by mental worry, bodily fatigue, dyspepsia asso- 
‘ciated with flatulence, or by late and heavy suppers ; but where 
‘organic disease of the heart exists it may occur irrespectively 
‘of any of these causes. Palpitation may be the disease ; that is 
‘to say, no organic lesion, so far as can be made out, co-existing 
‘with it. In such cases, which constitute a large majority of 
‘those in which it is met with, palpitation may be regarded as 
‘a veritable neurosis; and the diagnosis rests mainly upon the 
inegative evidence afforded by a physical examination of the 
‘heart, but in some measure likewise upon observation of the 
‘case, and the result of treatment. Thus, for example, it will be 
moticed that exercise in the open air and cheerful society pro- 
‘duce a markedly beneficial influence upon the patient, warding 
‘off the attack which generally occurs at night, and insuring 
‘sound sleep and improved digestion. In many cases it-is due 
‘to latent gout, and is readily cured by colchicum. ‘The case of 
‘Mr. R.F is a good example of palpitation due to this cause. 

Palpitation may complicate organic disease of the heart, 
salthough it is present only in a small percentage of such cases. 
‘Dilatation of the left ventricle, with or without hypertrophy, 

and irrespectively of valvular lesion, constitutes the condition 
in which, par excellence, it is an associated symptom of organic 
disease. Attacks of this kind are much more protracted and ob- 
stinate than the preceding, the most efficacious treatment in the 
attack being antispasmodies, especially Hoffman’s anodyne with 


* Folie des Battements du Cow (Bouillaud), 
+ Vide “ Neuroses.” 
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opium; and, in the intervals between the attacks, quinine, strych- 
nine, and iron. Case 68 appropriately illustrates these remarks, 

One or other of the two sounds of the heart is not unfrequently 
found to be redwplicated. This occurs much more frequently 
in regard to the second than the first sound ; although Hope, 
aria admitting reduplication of the latter,* which he attri- 
butes to ‘rayon of the apex out of time with the first. sound, 
in which, according to him, it normally has no share, makes no 
allusion whatever to doubling of the second sound. Doctor 
Stokes} gives several examples of the latter, which he justly 
regards as the more frequent, and whilst confessing his ina- 
bility to explain the phenomenon of reduplication, expresses the 
opinion that it is due rather to valvular than to muscular action, 
and is probably the result of a want of synchronism in the action 
of the two sides of the heart. 

In regard to relative frequency of occurrence, reduplication of 
the second sound, according to my experience, greatly prepon- 
derates ; of this several examples are given in the sequel, the 
great majority of which have occurred in connexion with ob- 
struction at the mitral orifice. 

Geigel and Guttemann state{ that reduplication of the second 
sound has been pretty generally met with in connexion with 
mitral narrowing or inadequacy. Most of the patients were thin 

-and anemic, and chronic sufferers from heart-disease. The 
reduplication may be heard over the tricuspid, aortic, or pulmo- 
nary orifice, but is most distinct in the two latter situations ; 
and at the site of the pulmonary opening the second of the two 
elements is louder than it is over the aorta, or is accentuated, in 
mitral yalve-disease They account for the phenomena by 
assuming derangement of synchronism in the closure of the two 
sets of sigmoid valves; the right ventricle being engorged in 
mitral disease, empties itself more slowly than the left; hence, 
say they, closure of the pulmonary sigmoid valve is posterior in 
time to closure of that of the aorta. 

They regard doubling of the second sound, when constant, as 
diagnostic of stenosis or inadequacy at the mitral orifice. It may 


* A Treatise on the Diseuses of the Heart, 3rd edition, p. 42, 
+ Diseases of the Heart and Aorta, p. 118. 
t Arch, Général de Médecine, June, 1869. 
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‘exist also in stasis or engorgement of the right side of the heart, 
‘to whatever cause due; in cases of dilated pulmonary artery ; in 
young tuberculous subjects; in the subjects of pulmonary em- 
\physema, pleurisy, and fatty disease of the heart; but in these 
‘several cases they assert that it would not be constant as in 
mitral valve disease. 

Guttemann does not agree with Geigel in the opinion that 
‘doubling of the second sound is an absolutely constant sign of 
‘mitral constriction, and present only when the patient is in 
‘a state of complete repose; he admits that when the heart's 
‘action is quickened the reduplication ceases. I agree with M. 
‘Guttemann in the opinion that reduplication of the second sound 
iis by no means constant in mitral constriction. It has occurred 
iin only twenty-six out of sixty-three cases in my tables. 

Mr. Arch. Bleloch* suggests that reduplication of the sounds of 
ithe heart may be due to interruption, in the cardiac plexus, of 
ithe wonted communication between the nerve-currents destined 
‘for the supply of the two sides of the heart. The simultaneous- 
mess of influx of the vis nervosa into the two sides of the heart 
‘would be thus prevented, and synchronous contraction conse- 
‘quently precluded. 

He also offers, as another explanation, that whereas in man the 
‘vis nervosa travels at the rate of two hundred feet in a second, 
‘and in the frog only at the rate of ninety feet, neurosis of the 
(heart may consist in “retrogression for the time being to a lower 
(type of nerve-tissue ;” ¢.g., that of the frog. If, in consequence of 
‘unilateral neurosis, one side of the heart should undergo thus a 
‘slowing of its rate of action, “ both the rate of transmission and 
the quantity of nerve-force transmitted may be less,” and so 
‘derangement of synchronism of action take place. The first 
hypothesis is entirely gratuitous, being unsupported by evidence 
of any kind; and besides, it would not apply to examples of 
temporary reduplication. The second hypothesis, though ex- 
ceedingly ingenious, is not only unproven, but in the present 
state of knowledge, not susceptible of proof or refutation. 

Of reduplication of the first sound I have noted in all twelve 
cases ; viz., eight females and four males, Of these six were 










* Medical Press and Circular, June 22nd, 1870. 
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set down as “nervous,” three being simply so with menstrual 
derangement; and of the three remaining, one (a male) was gouty, 
one (a female) was the subject of Graves’ disease (exophthalmic 
goitre), and the third was an example of mitral constriction, 
both sounds being double. Hypertrophy of the left ventricle 
existed in three cases ; viz.,in two with mitral reflux, and there- 
fore with some degree of dilatation also; the remaining example 
being one of simple hypertrophy consecutive to cirrhosis of the 
kidneys. Dilatation of the heart in connexion with cirrhosis of 
the liver existed in one case, and in two there was fatty degene- 
ration of the heart. 

I have met with reduplication of both sounds in two patients ; 
one, above referred to, was a female aged thirty years, and the 
subject of contracted mitral orifice ; and the other, a female aged 
seventy-five, suffering from bronchitis. - In this latter case three 
sounds were audible at the base and at the apex respectively ; 
but in these two situations the doubled sound was not the same. 

The causation of this phenomenon must be considered sepa- 
rately in regard to each of the sounds. 

When associated with the first sound, I am satisfied it is due 
to resolution of that sound into its two normal elements, namely, 
the cardiac impulse, and the sudden tension of the auriculo-ven- 
tricular valves. In most of the cases it was possible to identify 
with great facility these two elements, the dull thud of the 
impulse having been, in every instance, antecedent to the sharp 
click of valvular tension. Cardiac impulse coincides with the 
initial portion of ventricular systole, whilst tension of the auri- 
culo-ventricular valves and attached chordee tendinez occurs at 
the conclusion or acme of systole. Under ordinary circumstances 
the act is so rapid in accomplishment, that the two elements 
which enter into the first sound by which it is announced, are 
virtually simultaneous in occurrence. Not so, however, when 
any cause intervenes to protract the systole. In that case the 
initial portion of the first sound is dull, because due to the stroke 
of the apex only; whilst the concluding portion, if the valves be 
in a condition to yield,the sound of tension on being suddenly 
put upon the stretch, is sharp and clear, because no longer 
masked by the dull element of impulse. In the event, however, 
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of the existence of valvular lesion competent to neutralize the 

‘sound of valve-tension, or to mask it by a coincident murmur, 

‘the impulse-element alone will represent the first sound, which, 
in such case, is necessarily of a dull or masked character, whilst 

‘a murmur, post systolic in time, represents the second element. 

The organic lesions with which reduplicated first sound is 

-associated are, ip point of fact, of the above-mentioned character. 

‘Thus, of twelve cases in which this anomaly has been exhibited 

‘in my experience, four were examples of hypertrophy with dila- 

‘tation of the left ventricle, and two of fatty heart. The condition 

‘of heart, however, with which, par excellence, reduplicated first 

‘sound is associated, is that of nervous instability, as exhibited in 

|proneness to palpitation. Of this, no less than six of my cases are 

‘examples; but of these, one was also gouty, and one exhibited 

‘contraction of the mitral orifice and reduplication of both sounds.* 

Doubling of the second sound is a phenomenon of a more dis- 
itinctive character, and more frequent occurrence than the pre- 

‘ceding. It is more easily appreciated because of the clear and 

‘decisive character of both its elements. It is due to derange- 

‘ment of synchronism in the closure of the two sets of semilunar 

valves, as the following observation, which I have repeatedly 

‘made, seems to prove. In every example of this anomaly which 

‘has come under my notice, the double character of the sound 

‘was exhibited only in the area over which the sounds of the 

aorta and the pulmonary artery were both audible ; whereas, when 

ithe stethoscope was shifted a short distance to the right or left 

‘ of this region, a single second sound only was heard. 

_ Of twenty-seven examples which I have noted of redupli- 
cated second sound, no less than twenty-six were cases of con- 
stricted mitral orifice, the remaining one being an example of 
aortic obstruction and reflux.+ 


* Reduplication of the first sound is of very frequent occurrence in simple hyper- 

trophy of the left ventricle. In the cases above mentioned it would seem to be due 

to aaa of tension-click, and in simple hypertrophy to preponement of im- 
pulse. 

+ Between the dates at which the paragraph on this subject at p. 129 and the 
above were written, I had met with the additional examples of this phenomenon 
included in the number now given. Since the latter date I have noted several 
others, some of which will be found amongst the reported cases passim. 
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In the former cases it is not difficult to understand how, owing 
to imperfect distension of the left ventricle in diastole, and con- 
sequently of the aorta during ventricular systole, the reaction 
of this vessel, and the closure of its valves, shall occur prema- 
turely, and be anterior in time to those of the pulmonary artery, 
and a double second sound be accordingly developed. The en- 
gorged state of the pulmonary artery consequent upon the 
obstruction in front, will contribute to the same result, by 
postponing the reaction of that vessel and the closure of its 
valves. 

Where reduplication of the second sound is associated with 
valvular inadequacy at the orifice of the aorta, of even a few 
month’s duration, the left ventricle may be assumed to be 
dilated. In such case the evacuation of that chamber is of 
necessity protracted, and in a still greater degree where obstruc- 
tion at the mouth of the aorta coincides with permanent 
patency of the valves. Hence, the reaction of the aorta is 
delayed, and the aortic element of the second sound is dissoci- 
ated from that of the pulmonary artery by postponement. 
Ultimately, however, owing to tissue-degeneration of its walls, 
the dilated left ventricle will fail to evacuate itself, whilst the 
right ventricle and the pulmonary system have become en- 
gorged. From this will follow the twofold result of an earlier 
reaction of the aorta, and a later reaction of the pulmonary 
artery. Unification of the second sound is the consequence of 
this pathological adjustment, and a double sound no longer 
exists. Such a result is obviously not to be expected, and in 
fact is never witnessed, in connexion with mitral stenosis. 

Where mitral obstruction and permanent patency of the aortic 
valves co-exist, reduplication of the second sound will not occur, 
at least in the advanced stage of the twofold disease, when 
dilatation of both ventricles has ensued. ; 

In Dr. Fuller’s excellent work* there are some passages on this 
subject which I cannot subscribe. He says: “In all cases its 
[reduplication of sounds] essential cause is absence of synchro- 
nous action in the valves of either, or of both sides of the heart. 
Thus, if one ventricle contracts before the other, the auriculo- 


* Diseases of the Chest. p. 488. 
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ventricular valves on the two sides of the heart will not close 
simultaneously, and the first sound will be reduplicated ; if the 
elasticity and irritability of the pulmonary artery and the aorta 
be unequal, the one vessel will probably contract before the other, 
and thus cause a want of synchronism in the closure of the semi- 
lunar valves on the two sides of the heart. 

“But in some instances the reduplication appears to be 
confined to one side of the heart. 

“Tn these cases there is a want of synchronous action between 
the different segments of each set of valves ;* of the mitral or of the 
tricuspid, as the case may be, in the first instance; and of the 
aortic or of the pulmonary semilunar valves in the second in- 
stance.” 

In the preceding passages the valve-theory of the production 
of both sounds is exclusively adopted, and all other causes as 
contributory are excluded. This is not only not in accordance 
with, but directly contrary to, the bulk of evidence, experimental 
and clinical, on the point in question. As to the isolated con- 
traction of either ventricle, upon which Dr. Fuller’s theory rests, 
I have already given reason for doubting the possibility of its 
occurrence. 

The aorta and the pulmonary artery are simply passive in 
regard to the circulation of the blood, and the time and force of 
their reaction depend not absolutely upon their elasticity, but 
upon the length and energy of the preceding contraction of 
the respective ventricles. The contractility of these vessels is, 
therefore, a borrowed property, and represents that of the corres- 
ponding ventricles. 

As to the alleged want of synchronism in the closure of the 
different segments of each set of valves, adduced to account for 
the phenomenon of reduplication on one side of the heart, it is 
sinply a speculation without basis or warrant of any kind, and 
opposed to everything that is known as to the function of the 
valves. Manifestly, the individual segments of any of the valves 
of the heart cannot be closed out of time with the others, and 
with a force sufficient to elicit from them a sound of tension, 
without being accompanied by a murmur of reflux; but it is 


* The italics are not in the original. 
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notorious that a murmur of any kind is a very rare accompani- 
ment of a reduplicated sound at the same orifice. 

Dr. Milner Fothergill regards the reduplication of the second 
sound as prima facie evidence of pulmonary engorgement, 
whether cardiac or not.* 

But reduplication of the second sound is not even an excep- 
tional symptom of simple pulmonary engorgement. 

There must be, therefore, some other cause in operation where 
reduplication exists ; and the association, which is undoubtedly 
frequent, of pulmonary congestion and double second sound, is 
the.compound result of that common cause. (See p. 127.) 

The phenomenon of swppression of either sound of the heart is 
strictly and exclusively morbid. Zhe first sound is masked in 
hypertrophy, and all but extinguished in advanced fatty degene- 
ration of the heart; and in typhus-softening, as pointed out 
by Dr. Stokes,- it is absolutely and entirely suppressed. The 
phenomenon is easily accounted for by reference to the morbid 
alteration in the muscular structure of the heart, in consequence 
of which, although sufficient to maintain a circulation adequate 
to the wants of the lowest degree of vitality, and barely to avert — 
death, it is incapable of developing the energy required to pro- 
duce impulse or systolic sound. In syncope, and as a precursor 
of death, failure of the first sound is a well-known symptom ; 
and this sound may be masked or entirely superseded by a 
murmur. 

Suppression of the second sound is of much less frequent occur- 
rence than that of the first. As far as I know it is met with only 
in the collapse stage of cholera.{ It is probably due to extreme 
cardiac debility ; but why, with an audible first sound, it should 
cease to exist in this disease, I cannot satisfactorily explain. 
Nor am I satisfied with the explanation of Dr. George Johnson,§ 
who accounts for it on his favourite hypothesis of arrested pul- 
monary circulation; for although in such case the left ventricle, 
being deprived of blood, would be incapacitated for the pro- 
duction of a second sound, the right ventricle, for the opposite 

* Lancet, November 6th, 1869. 
+ Dublin Medical Journal, vol. xv., 1839, p. 1. 


tt See Report of Cholera Epidemic of 1866, by Drs. Hayden and Cruise. 
§ British Medical Jownal, 1868. 
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‘reason, should be capable of producing one. Yet nowhere in 
«such cases is a second sound to be heard. Both sounds are 
masked for obvious reasons in hydropericardium, and in pul- 
jmonary emphysema as usually met with, namely, that enga- 
<ging the anterior edges of the lungs. A condition the opposite 
‘of that just discussed, namely, that of exaggeration of the sounds 
‘of the heart, is of rather more frequent occurrence. 

Exaggerated first sound is met with most frequently in con- 
mexion with dilated left ventricle ; it is sharp, clear, and of brief 
‘duration, giving the impression of having originated in close 
proximity with the ear, and of having been transmitted through 
‘a thin and vibratile medium. In extreme ventricular dilatation, 
‘when the heart has been excited to vigorous action by bodily 
‘exercise or mental disturbance, the quality of the two sounds is 
‘so nearly similar that it is exceedingly difficult to identify them 
‘individually. But in dilatation and thinning of the left ven- 
itricle associated with tissue-softening, the first sound is abrupt, 
feeble, and usually ill-pronounced, and the action of the heart 
‘and pulse rapid and irregular, as pointed out by Dr. Stokes ;* 
‘and finally, in typhus fever similar phenomena are exhibited, as 
‘mentioned by the same authority, and both sounds not unfre- 
‘quently assume a foetal character, becoming weak and almost 
‘identical, whilst the action of the heart is exceedingly rapid. 
In the rare form of disease of the heart described by Dr. 
‘Ormerod{ under the name of “ universal fibrous transforma- 
‘tion,’ the sounds of the heart are likewise of the fcetal character, 
and individually difficult of identification. 

Exaggeration of the second sownd is of more frequent occur- 
‘rence in the pulmonary artery than in the aorta. In the former 
‘of these vessels its occurrence is, according to Skoda,§ pathogno- 
monic of mitral obstruction.|| 

My experience does not tend to confirm this statement. I 






* Dublin Medical Jowrnal, vol. xxi., 1842 ; Pathological Society's Report, p. 133. 

+ Ib., vol. xv. 

t British Medical Jownal, August, 6th 1864. 

§ On Auscultation, Markham’s translation. 

|| Dr. W. Begbie (opus citat.) regards accentuated, or ‘* booming” second sound 
in the aorta as suggestive of atheroma of the arch of the aorta, or of aneurism of its 
transverse portion. 
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have met with accentuated or intensified second sound in the 
pulmonary artery in only fifteen out of sixty-three cases, or 
less than one-fourth of the whole number of examples of narrow- 
ing or obstruction of the mitral opening; but in a large propor- 
tion of such cases, viz. twenty-six in sixty-three, as already 
stated, I have observed it reduplicated. 

The extent to which the sounds of the heart, being normal, 
may be transmitted through the chest, depends upon many con- 
ditions having reference chiefly to the age of the subject, the 
configuration and conducting properties of the thoracic parietes, 
and the state of contiguous organs. 

In infants and children, owing to the vibratile structure of the 
chest at this age, the sounds are transmitted to a greater distance, 
and with much greater clearness than in the subsequent periods 
of life. In those with narrow chests, especially of the pigeon- 
conformation, the sounds are likewise better transmitted, because 


of the absolute and persistent contact of the heart with the 


anterior thoracic wall. 

Compressed, hepatized, or otherwise solidified lung, serves as 
a better conducting medium for the sounds of the heart than 
healthy lung substance. 

Laennec asserts* that the sounds of the heart are better con- 
- ducted than its impulse through tubercular vomice, and through 
the air of pneumothorax, whilst the reverse is the case in regard 
to compressed or hepatized lung. 

Bouillaud holds that sound is transmitted through the latter 
no less distinctly than impulse. In this, I think, he is wrong. 
I apprehend that in all these cases alike the accompanying 
solidification is the cause of the exaggerated transmission, not 
only of the impulse, but of the sounds also. The walls of a 
tubercular cavity, being solid, and in immediate contact with 
air more or less stationary, are in the most favourable condition 
for transmitting sonorous and motor vibrations ; and that motion 
should be better conducted than sound through a solid body, in- 
cluding in its interstices much liquid, such as a hepatized or 
compressed lung, will be readily understood. The pulsatile 
pneumonia of Dr. Graves affords a good illustration of this 


* The Diseases of the Chest, Forbes’ translation, 1827, p. 540, foot note. 
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remark.* In this singular affection the throbbing of the chest 
must be regarded as an epi-phenomenon, dependent, according 
to Graves, upon the engorged state of the pulmonary vessels, 
which are thereby constituted good conductors of the cardiac 
pulsation. 

Morbid alteration in the quality of the sounds of the heart, 
constituting murmur, has been, since the introduction of auscul- 
tation by Laennec, the subject of ardent and no less profitable 
study. It is essentially a morbid phenomenon, and therefore 
appertains exclusively to the domain of pathology, but is not 
remote from the boundary line between health and disease. 

A murmur may be defined as an abnormal sound developed 
within the heart, the blood-vessels, or an aneurism ; in the heart 
associated with, or superseding the normal sounds; in the arteries, 
in aneurisms, and in certain rare cases in the veins, observing 
the rhythm of the cardiac sounds; and in veins usually continu- 
ous, but influenced as to intensity by the sounds of the heart. 

Causes of murmurs. Before the time of Laennee murmurs 
were not recognized as morbid sounds; and by him they were 
attributed to “spasmodic contraction of the heart or arteries.”-F 
This opinion seems to have been based mainly upon the fancied 
resemblance which the typical murmur (bruit de sowfflet) bore to 
the sound yielded by muscles during contraction. 

Corrigan,{ as the result of a number of experiments on living 
cold-blooded animals, and others ingeniously contrived with a 
view to determine the modifications of sound in membranous 
conduits under various conditions, arrived at the conclusion that 
murmur is mainly due to a “ current-like motion” of the blood 
within the heart or vessels. Thus, according to his doctrine, 
when the auriculo-ventricular orifice of either side of the heart, 
or an artery, has suffered absolute narrowing by organic disease, 
or by pressure; or relative constriction as the result of simple 
dilatation of either ventricle, or of aneurism; the blood in transit 
through the contracted passage, or into the dilated ventricle or 
sac, is thrown into a state of intrinsic commotion, or “currents,” 

* Clinical Lectures on the Practice of Medicine, 1864, p. 472. 


+ Forbes’ translation, p. 559. 
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whence arises murmur. The transmission of murmur s0 origi- 
nating, as well as variations in its intensity, depends mainly 
upon the degree of tension of the walls in contact with the 
moving liquid. In the heart unaffected by disease also, a faint 
murmur must be developed at the auriculo-ventricular orifices, 
owing to the difference in diameter between these openings and 
the corresponding ventricles in complete dilatation ; “ accord- 
ingly in the healthiest there is some sound always accompany- 
ing its action;’ and in dilatation of the ventricles to any extent 
the sound is loud, and the degree of sound bears a proportion to 
the size of the ventricle, or to the degree in which this current- 
like motion exists. In simple dilatation there is a loud, soft, 
diffused murmuring sound, from which brwit de soufflet differs 
only by its sharpness. He describes the several steps of an 
experiment, consisting in the transmission of a strong and rapid 
current of water through a piece of intestine, performed with a 
view to ascertain precisely the conditions under which brwit 
de soufflet was developed, and its immediate cause; and adds, 
“whilst the intestine was tense no sound, or a murmur exceed- 
ingly indistinct, was heard; but any part being constricted so as 
to produce an alteration in the motion of the fluid, a very loud 
bruit de souflet immediately became evident;’ the bruit was 
audible, however, only on the distal side of the constriction. 

There can be no doubt whatever that the intrinsic collision 
of the moving liquid, to which alone Sir Dominic Corrigan 
attributes the occurrence of bruit, is a potent, but not the sole 
cause of this phenomenon. I.cannot admit the exclusion of 
other and no less effective causes, namely, friction and parietal 
vibration. Moreover, a murmur is actually heard under all 
circumstances in connexion with liquids moving with a certain 
degree of rapidity and force through conduits, whether organic 
or metallic, and quite irrespectively of the tension of their 
walls. In the leaden pipes laid’ for the new water-supply of 
the houses of Dublin from the river Vartry, the water, moving 
under a pressure of 50 Ibs. to the square inch, yields a roaring 
noise audible at a distance of several yards, and actually stun- 
ning to the ear brought into close proximity with it; and in a 
hose composed of india-rubber, and connected with the water- 
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pipe for use in my stable, when in action, a murmur is likewise 
audible, but much less loud and harsh than the former, and rather 
of a blowing character; differences no doubt due to the better 
conducting qualities of metal as compared with caoutchouc. 

I cannot admit that in a heart the subject of simple dilata- 
tion of either ventricle, or of both ventricles, without other 
organic change, such as narrowing or roughening of the orifice, 
an afflux-murmur may occur at the auriculo-ventricular open- 
ing; and I entirely deny that in a heart free from disease of 
any kind, a murmur or sound, however faint, is associated with 
the transit of blood from auricle into ventricle. Such a murmur 
should be audible at the apex, either coincidently with or im- 
mediately succeeding the second sound, when the influx of 
accumulation takes place ; or immediately antecedent to the 
first sound, when the auricles contract with vigour. It would 
be, therefore, either a veritable apex-diastolic or post-diastolic, 
or a presystolic murmur. Of all cardiac murmurs an apex- 
diastolic is the rarest, that is, a murmur audible at the precor- 
dium within the area of apex pulsation only, and strictly 
coinciding in time with the second cardiac sound. Out of 
several hundred cases of cardiac disease carefully examined and 
noted, I can only recall two examples of murmur answering to 
this description. 

Presystolic murmur, until very recently incorrectly desig- 
nated diastolic,* is swi generis, and therefore unmistakeable. 
This murmur, the special significance of which will be discussed 
at length further on, is now pretty generally known, and can 
oceur only in connexion with narrowing of either auriculo- 
ventricular orifice. 

_ Hopet+ states that “ valve-murmurs are occasioned by collision 
of the particles of the blood against each other, and against the 
containing solids,” and subsequently more at length.t “The fact, 
then, respecting murmurs briefly is, that they may be produced 
by the vibrations either of the liquid alone, or of the liquid and 
solids conjointly; and the latter is, -vithout doubt, the more 


_ * Diseases of the Heart, by Dr. Hope, 8rd edition, 1839, p. 78. 
t Opus citat., p. 80. 
+ Opus citat., p. 81, foot note. 
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frequent case in the heart and arteries, because these solids are 
elastic.. Hence it is that vibratory tremour is in many in- 
stances perceptible to the touch.” According to Hope, then, 
murmur is the result of vibration, whether of the containing 
parietes, or the contained liquid, or of both; and inferentially, 
whilst vibration may originate in, and be confined to, the blood, 
it is, when present in the adjacent solids, always derived from 
the blood by communication or by friction. Herein, no doubt, 
lies the truth in regard to this question. 

Inorganic murmurs are, according to Hope, attributable to a 
threefold cause, viz., attenuation of blood, unfilled arteries, and 
velocity of current; the first and last mentioned causes giving 
rise to increased friction, the first and second favouring the 
occurrence of vibration in the blood, the second supplying the 
condition for the communication of it to the walls of the vessel, 
and the third being the immediate active cause by which friction 
and vibration are developed, and in proportion to its degree, 
intensified. | Non-organic murmurs, therefore, equally with 
organic, are the result of vibration and friction. 

In experiments on dogs performed by Hope and Marshall 
Hall, repeated and copious bleedings caused rough systolic 
cardiac murmur, sharp and strong impulse, and arterial thrill and 
throbbing. These phenomena disappeared under two opposite 
sets of conditions, viz., when the animal was greatly reduced by 
loss of blood, entailing loss of contractility in the heart; and 
when the blood was renovated, and thus, at the same time, its 
volume was increased, and its solid elements proportionately 
augmented. 

When from weakness, murmur, thrill, and throbbing were 
arrested, they were restored by suspending the animal by the 
fore legs, manifestly because, owing to the imperfect circulation 
in the brain in this unnatural posture, the heart and arteries - 
became partially filled, and so, at the same time, the stimulus of 
imperfect distension was given to the heart, and the conditions 
for vibration of the blood and of the vessels were again fur- 
nished., 

Marshall Hall held that vibration was modified, and this mur- 
mur caused, by reduction in the quantity or pressure of the 
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blood, change in the proportion of its elements, and probably in 
* its velocity.* 

_Gendrinf holds that murmurs are caused by alteration of , 
structure of the heart or arteries, and changes in the constitu- 
tion of the blood; and that in the latter case murmur may be 
heard in all the arteries of the body of a certain calibre. 

So-called blood-murmurs are, no doubt, in aggravated cases, 
audible in the larger arteries of the body generally, but this ad- 
mission does not imply that such murmurs are regarded as due 
exclusively to an alteration in the physical constitution of the 
blood. On the contrary, I believe, and shall endeavour to show in 
the proper place, that murmurs of this kind are due to nervous 
reaction upon the walls of the vessels, in no less a degree than 
to modification in the quantity or in the quality of the blood. 

Bouillaud{ considers valvular murmur to be nothing more 
than exaggeration, absolute or relative, of the normal bruit arising 
from the friction of the blood against the edges of the orifice in its 
passage through, which is a contributory cause of the first sound 
of the heart; the other and principal cause of that sound being, 
according to him, sudden tension of the valves, as previously 
stated at length (p. 95). If from any cause the force of friction 
be increased, whether from narrowing of the orifice, or from in- 
creased force of ventricular contraction, the friction-element of 
the first sound is thereby absolutely intensified, and becomes 
murmur. 

Tf, on the other hand, the valve-element of the first sound be 
partially or entirely suppressed by organic change, then the fric- 
tion-element is relatively exaggerated, or brought prominently 
forward, and so becomes the cause of murmur. Where the 
valves are rendered, by organic alteration, incapable of moving, 
a murmur replaces the first sound; but in cases in which the 
valves move at all, although less freely than in the state of 
health, the normal sound persists; if there be, however, at the 
same time, narrowing of the orifice, or a rugged or inadequate 
state of the valves, bruit de soufflet, bruit de rape, or bruit de scie 

* Gendrin, Legons sur les Maladies dw Owur, pp. 14 and 15. 


+ Opus citat. 
{ Traité Clinique des Maladies du Cowr, 1885, tom, i. 
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will accompany the first sound. He holds, therefore, that when 
the valve-element of the first sound is entirely suppressed by 
structural disorganization, one of the above-mentioned causes 
of murmur being at the same time present, a murmur of sub- 
stitution is the result; but that when any of these causes 
co-exist with valvular mobility, even though the valves be 
rough and inadequate to close the orifice, a murmur of ac- 
companiment or a murmur with a first sound is heard. 

It will be perceived, on reference to Chapters I. and II. (pp, 
96 and 115,) in which the sounds of the heart are discussed, 
that the mere movement of the valves is an element of only 
secondary value in the causation of them; sound depending 
upon the structural integrity or healthy condition of the valves, 
in virtue of which they are capable of yielding a sound of 
tension when suddenly put upon the stretch. There may be, 
therefore, complete suppression of the first sound, notwithstand- 
ing that the auriculo-ventricular valves move with freedom, 
but in such case the valves must be structurally unsound, and 
the impulse element of the first sound must be masked or 
abolished. 

Da Costa* suggests that in certain cases in which anemia is a 
predominant characteristic, murmur may be due to alteration in 
the tension of the valves, brought about by excited action of the 
heart, and communicating to the blood vibration which is in- 
tensified by the impoverished state of that fluid, but may exist 
independently of it. 

Oppolzer} holds that a thickened and disorganized Take, even 
though competent to prevent reflux, may give rise to murmur 
by the altered character of its vibrations, and that even where 
regurgitation does take place, and is the principal cause of the 
murmur heard, the abnormal vibration arising from the struc- 
tural alteration of the valve acts as a reinforcing cause of 
murmur, : 

I cannot subscribe the doctrine of tension-murmurs, and I do 
not believe that valvular murmurs can be fairly attributed to 

*American Jowrnal of Medical Sciences, July, 1869 ; and Dublin Quarterly Journal 
(abstract) November, 1869. 


+ Dublin Quarterly Journal of Medical Science, November, 1869. Report on 
Medicine. 
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this cause, independently of afflux or reflux blood-currents. I 
‘have never met with an example of murmur not satisfactorily 
explicable on other and more rational grounds. 

Dr. C. J. B. Williiams* is of opinion that murmur is produced 
‘by friction of the blood, moved with a certain degree of velocity 
‘and force, against irregular surfaces presented by the surrounding 
‘solids. The resistance thus given to the current of blood causes 
‘sonorous vibrations in the liquid mass, if the latter be urged on- 
wards with sufficient force and rapidity. The resisting medium 
‘may be a thickened’ or irregular valve, a contracted orifice, or a 
‘healthy valve opposing resistance through spasmodic contrac- 
‘tion of one of the columne carnex. If the velocity be very low 
there may be no murmur, even with a rigid or partially ossified 
‘valve; hence the occasional subsidence of organic murmurs 
’when the circulation has become languid. 

Dr. Williams assumes the operation of two other causes of 
jmurmur which are, I think, of questionable efficacy ; namely, a 
relate narrowing of the orifices of the heart, consequent upon 
‘sudden or abrupt contractions of the organ, as in nervous palpi- 
‘tation from excitement, loss of blood, or from inflammation. In 
‘such cases a disproportion of the mass of blood to the orifices 
‘arises from the suddenness with which it is forced through. I 
have never heard a murmur of this kind, with the single excep- 
‘tion of that following hemorrhage; but this is due to a cause 
‘totally different from that assigned by Dr. Williams, and as 
‘belonging to a different class, namely, that of hemic murmurs, 
‘will be discussed separately under that head.+ 

The other cause of (to me) a doubtful character, to which 
‘Williams attributes murmur, is globular dilatation of the ven- 
ttricle, by which the orifice of exit, though absolutely healthy, is 
‘contracted relatively to the ventricle, and the blood in escaping 
‘from it, encounters resistance, and is thrown into a state of vi- 
‘bration. I have not met with an example of murmur due to this 


onus 


* The Pathology and Diagnosis of Diseases of the Chest, 8rd edition, 1885, p. 193. 

t Skoda (A Treatise on Auscultation and Percussion, translated from the fourth 
edition, by Dr. Markham, ) is likewise of this opinion, for he says (p. 211) “A 
contraction of the heart, more forcible and rapid than ordinary, cannot of itself 
produce a murmur ; and, on the contrary, murmurs (non-organic, sci.) may exist 
when the movements of the heart are slow.” 
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cause ; Ihave always found slight roughening or crimping of the 
aortic Paes or atheromatous disease of the vessel immediately 
above the orifice, in cases where a systolic aortic murmur of 
indubitably organic nature had existed; and after death an 
hypertrophed and dilated ventricle was the most notable organic 
lesion discovered.* 

Skodaf concedes the correctness of the generally received 
opinion, that intra-ventricular murmurs are caused “ by friction 
of the blood against the walls of the heart, or against the valves;” 
but holds that murmur may be also produced within the cavities 
of the heart by collision between two streams of blood, one of 
which is moving in a definite direction, whilst the other is 
moving in the opposite direction, or in the same direction but 
more slowly; or by the sudden irruption of a stream into a 
stationary mass of blood. 

Doctor Walshet also advocates the sufficiency of unnatural 
friction between the blood and the surfaces, and likewise of 
intrinsic collision between two masses of blood in motion, to’ 
occasion murmur. The organic alterations which give rise to 
abnormal friction are, constriction of the orifices, either simple or 
with thickening; rigidity; calcification of, and wasting or other 
growths upon, the valves: and those which occasion collision of 
blood-streams are, simple insufficiency of the valves to close a 
widened orifice ; or incomplete valvular occlusion from organic 
alteration, of whatever kind, of the valves themselves; from 
shortening of the chord tendinez; atrophy of the columne 
carne ; adhesion of the segments of the valve to one another, 
or to the walls of the ventricle or artery: unnatural communi- 
cation between the different compartments of the heart, or 
between any of these and one of the arteries, or between the 
cavities or the arteries and an adventitious chamber. Polypoid 
growths in the vicinity of the valves, coagula entangled amongst 
the column carnese, mere roughness of the endocardium, and 
abnormal attachments of one of the chord tendinez, whereby 


* Dr. Blakiston agrees in opinion with*Dr. Williams as to the competency of 
globular dilatation with hypertrophy of either ventricle, without lesion of the 
arterial orifice, to give rise to murmur, 

+ Opus citat., p. 201. 

} Diseases of the Heart, 8rd edition, 1862, p. 86-7. 
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it is thrown directly across the blood-current, are likewise com- 
‘petent to produce murmur under a strong current of blood. 

IT have not met with a single example which would warrant 
‘me in coinciding with Dr. Walshe in the opinion that, in simple 
| hypertrophy of the left ventricle, without narrowing of the aortic 
(orifice, or valvular lesion, “ excess of force of propulsion of natu- 
irally constituted blood would seem capable of generating direct 
imumur.” Neither am I convinced that palpitation of an hyper- 
\trophied heart, with or without disease of the papillary muscles, 
‘may, by deranging the action of these muscles, cause mitral 
/regurgitation.* 

Dr. Stokes very properly urges} that, for the production of 
‘organic valvular murmur a certain force in the propulsive 
| power of the heart is requisite; and that, in the absence of this 
‘essential element in the causation of murmur, the latter not 
‘infrequently fails to be heard, even where ossific lesion of the 
‘valves exists. 

Bamberger} is of opinion that occasionally murmur arises 
‘from insufficient tension and after-vibration of the auriculo- 
veutricular valves, consequent upon fatty degeneration or simple 
‘weakening of the papillary muscles. 

It will thus be seen that the doctrine of tension-murmurs, but 
‘in various forms, has taken firm hold of the minds of some of the 
‘ablest pathologists of the present time. 

Nevertheless, I cannot subscribe this doctrine. I do not 
‘believe that valvular murmurs can arise from modified tension- 
|property of the valves, irrespectively of afflux or reflux blood 
‘currents. 

Murmur, like normal cardiac sounds, is produced by vibration ; 
(thickening and roughness of the valves operate rather by sup- 
| pressing vibration ; and, if they do not give rise to the eddy of 
‘obstructed afflux or efflux, or to that of reflux, they cannot be a 

cause of murmur. 

The primary and essential, though remote cause of murmur, 


« 
* Opus citat., p. 283. 
t+ Diseases of the Heart and Aorta, 1854, p. 107. 
¢ Dublin Quarterly Journal of Medical Science, November, 1869, “ Report on 
‘ Medicine,” p. 592, 
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T hold to be friction of the blood-current against the walls or 
passages where the murmur arises. Friction is a cause of vibra- 
tion, which is communicated to the walls and to the current, 
and conducted by the latter in the direction of its flow. Vibra- 
tion is transmitted by the adjacent solids in accordance with 
determinate physical laws, being interrupted by dissimilar, and 
favoured by similar structural constitution of the transmitting 
medium. Retrograde transmission of vibration, however, through 
the cardiac or vascular walls, is neutralized by the definite course 
of the blood-current, whilst progressive or forward transmission 
through these media is not only favoured, but vibration in them 
is reinforced, by the blood-stream, itself in a state of vibration 
from forcible impact at the seat of friction. There is one excep- 
tion, rather apparent than real, to the non-transmission against 
the current, of vibratory pulsation of the solids; namely, that 
which is afforded by regurgitant apex-murmurs arising from 
reflux at the auriculo-ventricular openings. These murmurs 
are loudest at the apex, although the current by which they are — 
produced sets in the opposite direction, or towards the base of 
the heart. But the chorde tendinez, owing to their intimate 
connexion with the mitral and tricuspid valves, their eminently- 
vibratile properties, and isolated position in the cavities of the 
ventricles, must receive and communicate to the musculi papil- 
lares, and through these to the ventricular walls at the apex, 
vibrations originating in the valves. The peculiar arrangement 
of these tendons, moreover, that, namely, by which the greater 
number of them supplies filaments to two adjacent and opposed 
valve-segments, renders their direct interference with a current 
of reflux at the auriculo-ventricular orifices unavoidable ; they 
thus, in a measure, create and directly receive the vibrations of 
that current, and, of necessity, transmit them through the papil- 
lary muscles to the apex. 

That friction as between a fluid, whether liquid or aeriform, 
and a solid surface of contact, irrespectively of the regularity of 
that surface, is capable of yielding vibration audible as murmur 
and tangible as tremor, is sufficiently illustrated by the passage 
of water under strong pressure through hose or metallic pipes 
upon the one hand, and by the phenomena of whistling and 
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playing upon wind-instruments on the other. In both these 
‘eases alike, fluid-friction against the sides of the tube, the lips 
‘of the performer, or the mouth-piece of his instrument, becomes 
‘a cause of intrinsic molecular commotion, or vibration, in both 
ithe fluid and the solid medium ; ‘perceptible in the latter to the 
‘sense of touch as tactile vibration, tremor, or fremitus ; and in 
both, sensible to the ear as sound more or less harsh, or murmwr. 

Both these phenomena are likewise exemplified in sonorous 
‘thonchus, which, when loud, is always associated with fremitus. 

Murmur and fremitus, though due to a common cause, are not 
‘always associated, because fremitus requires for its production 
stronger and coarser vibration than does murmur. 

Hence fremitus is a much less constant and invariable pheno- 
menon than murmur; and hence likewise it is, that whilst both 

are frequently associated, whenever that association is dissolved 
by disappearance of either phenomenon, fremitus is that which 
ceases to be manifested. 

Within the last ten years much has been done experimentally, 
and written, especially in France, with the object of elucidating 
the phenomena of cardiac and respiratory murmurs. The results 
obtained have tended, in a singular manner, to confirm those of 
Sir Dominic Corrigan already referred to; and to establish the 
general correctness of the views as to the cause of murmur, and 
the laws of its propagation, expressed by that eminent physician 
so long ago as 1829. 

The writers to whom I especially refer are M.M. Chauveau,* 
Boudet,;f and L. Bergeon.t The vascular bruit has been shown, 
in the opinion of these writers, to be due to an intrinsic commo- 
tion in the circulating fluid, designated “ veine flwide,’ by Savart. 
M. Bergeon says: “ Whenever a liquid flows from a reservoir, 

* “ Etudes Pratiques sur les Murmurs Vasculaires, ou Bruits de Souffle, et sur leur 
valeur Séméiologique,” Gazette Médicale de Paris, 1858, p. 247. For this and the 
subsequent references, as well as for an able summary of this subject generally, I 
am indebted to the writer of Article ii., “On the Physical Theory of Murmurs, vas- 


cular, cardiac, and respiratory,” in the British and Foreign Medico-Chirurgical 
Review for July 1873. 


+ “Recherches Physiologique sur le Méchanisme des Bruits Respiratoires,” 
Gazette Hebdomadaire, 1863, p. 789. 

f Des Causes et du Mechanisme du Bruit de Souflet, Paris, 1868 ; and Théorie 
des Bruits Physiologiques dela Respiration, Paris, 1869. 
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through a vertical or horizontal orifice, the stream takes the 
form of a jet, to which Savart gave the name of ‘ fluid vein.’” 

“The ‘fluid vein’ is essentially composed of two parts, the 
first calm, transparent, like a stem of crystal; the second agi- 
tated, without transparency, but so far possessed of regular form, 
that it can be seen to be divided into a certain number of elon- 
gated swellings (of which the maximum diameter is always 
larger than that of the orifice), separated by narrower portions. 
This nodal appearance of itself shows that the liquid vibrates, 
and by means of the electric light Savart showed that the flow 
is not really continuous. The ‘fluid vein’ in part consists of 
separate drops of the fluid, succeeding one another at regular 
intervals, each drop changing its form in passing from point 
to point.” 

The production of a “fluid vein,” or vibrating axial current, 
whether in a liquid or a gas, depends essentially upon its trans- 
mission with a certain force through a narrow orifice into a 
larger space beyond, whether that space contain air or liquid. | 
And in this relatively larger or (in regard to the direction of the 
current) distal space alone the “ fluid vein” or sonorous vibra- 
tion is generated. This, as shown by Bergeon, and as long before 
correctly stated by Corrigan, is due to the different pressure ex- 
perienced by the fluid on opposite sides of the constricted orifice. 
To the same conclusion leads an experiment performed by Chau- 
veau on a pithed horse, artificial respiration having been kept 
up; from this and other experiments he deduces the following 
general law : 

“ Bruit de souffle is always produced by the vibrations of an 
intra-vascular veine flwide, and such a vere is constantly formed 
whenever the blood passes with a certain force from a narrowed 
into an actually or relatively dilated part of the circulatory sys- 
tem.” But manifestly, under this law, something besides intra- 
vascular narrowing may produce a “ fluid vein,” and something 
other than “ fluid vein” may produce bruit de souffle. 

Roughness of the intra-cardial and intra-vascular surface as a 
cause of murmur, has been summarily set aside by Chauveau, 
but as I think, on insufficient evidence, 

On the same principle, that of a “ fluid vein,’ Chauveau like- 
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“wise explains anemic murmurs at the base of the heart, and in 
the great veins of the neck. 

In anemia there is a general reduction in the volume of the 
blood; the chambers and orifices of the heart, and the blood 
vessels generally, with two exceptions, accommodate their dia- 
meter to the reduced volume of blood. The exceptions are: (a) 
the aorta and pulmonary artery, which, owing to the absence of 
the contractile and the preponderance of the elastic element in 
their walls, cannot reduce their diameter proportionately to that 
of the current passing through them. Hence a “fluid vein” and 
murmur of exit. (6) The roots of the innominate veins are 
fixed and kept permanently dilated by the cervical fascia, which 
not only ensheaths them, but is connected with the sternum, 
clavicle, and first rib. Hence, whilst the jugular and sub- 
clavian veins above accommodate themselves to the reduced 
diameter of their respective currents, the commencing portion of 
the innominate veins, being incapable of a reduction of calibre, 
give origin to a “fluid vein,” and a venous hum, or brwt de 
diable. 

This is a most ingenious and apparently a satisfactory ex- 
planation of venous murmur. Against Chauveau’s theory, as 
applied to the heart, the apparently insuperable objection may 
be urged, that it necessarily implies a murmur of diastole at the 
auriculo-ventricular orifices in the normal state of the heart. 
Corrigan anticipated this objection, by alleging that normally 
such a murmur is actually but faintly audible at the points 
mentioned. But, in point of fact, no such murmur can. be 
detected in the physiological state.* 

Murmurs are governed by the laws of ordinary sound in re- 
gard to their pitch, quality, and intensity. 

The pitch or key of a murmur is determined by the number of 
sonorous undulations occurring within a given time ; the greater 
the number of such, the higher the pitch; and conversely. Some 
murmurs are of so low a pitch that they scarcely form a con- 
tinuous sound, whilst others, on the contrary, have a pitch so 
high that they are musical in character. As a rule, to which I 

* Further, the remarkable difference in the quality of murmurs would not be ex- 
plicable on this theory. 
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am not acquainted with a single valid exception, very high 
pitched, and hoarse or low pitched murmurs, are of organic or 
of thromboid origin, and therefore of less favourable significance 
than those of an intermediate key. 

The quality of a murmur, expressed by its harshness or the 
opposite, depends upon the abruptness of the vibrations to which 
it is due. Harsh grating murmurs are the result of the attrition 
of two uneven and dense surfaces against one another, or of a 
strong current upon solid, rugged, and projecting points of surface. 
Soft murmurs are caused by the movement of currents over 
smooth and even surfaces ; and therefore, whilst they may indi- 
cate formidable valvular disorganization, they cannot be regarded 
as evidence of atheromatous or calcareous transformation. 

I cannot agree with Hope in holding that harshness depends 
upon the configuration of the orifice, rather than upon the char- 
acter of the disorganizing medium. Nor can I admit with him, 
that “ osseous disease” of the cardiac valves or vascular walls, 
if covered by the lining membrane, may give rise to bellows 
murmur; and that, on the contrary, fibrous and fibro-cartilagi- 
nous structures may give origin to rasping and sawing murmurs. 

The intensity of a murmur is directly as the strength of the 
primary impulse, the proximity of the seat of origin to the ear, 
and the conducting properties of the intermediate structures. 
Proximity influences the loudness or distinctness of a murmur ; 
but it certainly is an error to assert, as Hope has done, that it 
modifies, much less determines, the pitch of a murmur. It has 
been shown experimentally by Biot, that distance has no influ- 
ence on pitch. If this were not so, musical notes of different 
pitches, heard at a distance, would run into one another and 
be out of harmony; but such is notoriously not the case. Dr. 
Walshe, writing on this subject says,* “The mere distance of 
the site of production of murmurs from the surface, can, in 
theory, have no direct influence on their pitch, The same 
physical and dynamical conditions will generate sounds of the 
same pitch, whether they be close to, or as far as possible from, 
the chest-wall.” 

Murmurs have been classified according to their position, their 


* Opus citat., p. 90. 
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rhythm, relationship to the normal sounds, pitch, and quality; and 
a complete definition or description of a murmur must include a 
reference to each of these characteristics. This is a matter of 
“some moment in regard to intelligible description ; and it were 
much to be desired that this, or some other equally convenient 
formula for the designation of cardiac murmurs, should be uni- 
versally adopted by physicians. Till a universally recognized 
standard of this kind be established, laxity of description, and 
consequent confusion and misinterpretation will continue to be, 
as at present, unavoidable. 

The order in which I have just mentioned the several 
characteristic features of a murmur is the analytical. The 
synthetical method of description, however, will be found more 
convenient as applied to any particular murmur, as is practi- 
_ cally found to be the case in regard to other matters, in specify- 
ing one of a multitude of objects of the same kind. I shall 
revert to this subject after having treated of the different char- 
acteristics of murmurs as above sketched. 

The site or point of maximum intensity of a murmur is of 
great importance in regard to differential diagnosis. Murmurs 
have been divided according to their site into apex murmurs, 
and basic murmurs; and each of these groups has been sub- 
divided into left and right. Thus there are, in the order of their 
frequency, left and right apex murmurs, and right and left basic 
murmurs. 

The determination of this point of maximum intensity of a 
murmur is a purely acoustic operation, in the performance of 
which, however, great readiness and precision are acquired by 
practice and close attention. 

The rhythm of a murmur has been interpreted by the majority 
of writers on diseases of the heart, as having reference only to 
those periods of the cardiac cycle which are covered by the 
normal sounds, and is by medical men generally so regarded. 
Nevertheless, it is an unwarranted limitation of the meaning of 
the term, because it implies that during the intervals between 
the sounds, or the short and the long pause respectively, murmur 
is never heard. 

That murmur is, however, occasionally and not unfrequently 
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audible during the normal periods of silence, there can be no 
longer any doubt; and furthermore, that murmurs of this par- 
ticular rhythm have, in regard to each of the two pauses, a speci- 
fic significance of great diagnostic value, I am quite convinced, 
and undertake in the sequel to shew. 

Gendrin* seems to have been the first to recognize this impor- 
tant distinction, to which, indeed, his subdivision of the normal 
periods of silence (page 82) led him by logical necessity. 

Gendrin’s classification of murmurs on this basis is, however, 
not only eminently unpractical, but highly erroneous, as will 
appear further on; but to him, nevertheless, belongs the merit 
of having been the first to recognize the existence of intersonal 
murmurs, and to introduce corresponding designations, even | 
though somewhat overdrawn, and in many instances incorrectly 
applied. 

Doctor Walshe not only recognizes the existence of murmurs 
falling within the periods of cardiac silence, as distinguished 
from those of sound, but proposes a much more euphonious 
nomenclature. He says, “ But they [murmurs] are not neces- 
sarily synchronous with either systole or diastole. They may 
be pre-systolic, systolic, or post-systolic ; pre-diastolic, diastolic, 
or post-diastolie.”-F 

Many years ago, before I had the pleasure and advantage of 
reading Dr. Walshe’s valuable work, I had, from clinical study, 
perceived the necessity of admitting intersonal murmurs, and, 
actually used the designations I am happy to find Dr. Walshe 
has anticipated me in proposing. The appreciation, by two inde- 
pendent observers, even though at different periods, of a special 
and distinctive morbid phenomenon, and referred by them to 
the same cause, is, pro tanto, evidence of the accuracy of their 
respective observations. 

At the meeting of the British Medical Association at Oxford 
in 1868, I read a paper in which I set forth my views on this 
subject, and gave cases in illustration. The subjoined diagram 
will be found to render this classification simple and intelligible : 


* Lecons sur les Maladies du Coeur, 1841-42. x 
+ A Practical Treatise on the Discases of the Heart and Great Vessels, 3rd edition, 
1862, p. 85. 
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The preceding classification of cardiac murmurs may seem to 
involve unnecessary refinement; that is, to imply distinctions 
not actually to be met with in disease. I am aware that many » 
highly respectable pathologists, and a few of special authority on 
this subject, hold that if it be not quite impossible in practice 
to draw the distinction between sonal and intersonal murmurs 
as above indicated, at least no information of value, in regard to 
diagnosis or treatment, can be deduced from it. To this objec- 
tion, to which I pay all due respect because of its authorship, 
I shall give a very simple answer. If the distinction be founded 
in nature, and murmurs of the special rhythm of those named 
intersonal be of actual, even though rare occurrence in disease, 
then it is sufficiently warranted, and needs no further justifi- 
cation, quite irrespectively of its imputed value as an aid to 
differential diagnosis. 
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Of the existence and special diagnostic value of at least one, 
and that the typical form of this class of murmurs, namely, the 
presystolic, doubt is no longer entertained by anybody not 
altogether impenetrable to the light of progress. Yet less 
than thirty years ago the existence of a murmur of this 
special rhythm was utterly unknown, and notwithstanding the 
suggestive intimation of its distinct identity given by Walshe 
in England, and the more positive affirmation of Markham and 
Gairdner to the same effect, presystolic murmur had not a place 
assigned to it in the established semeiology of English medical 
literature till 1867, when Doctor Peacock fully admitted its 
separate entity and special significance, and attributed his con- 
version to Dr. Gairdner’s writings and mine on this subject. 

Bowillaud in 1835+ regarded the murmur of auriculo-ventri- 
cular constriction as diastolic in rhythm, as may be inferred 
from a passage in his proléyoméne, in which, whilst discussing 
multiplication of the sounds of the heart, he adduces an example 
of quadruple sounds; the first associated with slight murmur, 
the second and third sharp and harsh, and the fourth repre- 
sented by a bellows murmur. The second and third he regarded 
as a reduplicated second sound, “as if the ventricle had not the 
power to fill itself, save in two movements, or in two efforts.” 
Herein Bouillaud implies, what he elsewhere, as already shown, 
distinctly states, that in his opinion, the second sound is caused 
by the passage of blood into the ventricles ; and further, that the 
murmur of auriculo-ventricular constriction, if such exist, must 
be diastolic in rhythm, or one accompanying or replacing the 
second sound of the heart. 

Gendrin in 1841} subdivided the periods of cardiac silence, 
as previously stated at length, into the péridiastole, and pré- 
systole, the périsystole and prédiastole respectively ; but that he 
misapprehended the precise rhythm of at least one, and that the 
most important of the murmurs which should correspond to 
these sub-divisions, will be manifest from the following refer- 
ences to his work. He says: “When the column of blood, in 


* British and Foreign Medico-Chirurgical Review, No. lxxx., October, 1867. 
+ Opus citat. 
$ Legons sur les Maladies du Occur. 
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passing from the auricles into the ventricles, encounters rugosi- 
ties at the auriculo-ventricular orifices, we hear a prédiastolic 
murmur. If the rugosities extend to the free edge of the valves, 
this murmur is prolonged to the second sound, and ends with it. 
If the alteration occupy exclusively the free edge of the valves, 
without engaging their attached border, or the auriculo-ventri- 
cular orifice properly so called, the murmur commences only with 
the diastole, and terminates with it ; itis then diastolic. When 
the murmur is prédiastolic we are warranted in suspecting that 
narrowing of one of the auriculo-ventricular orifices exists. We 
may positively affirm that such is the case, if there exist at the 
same time doubling of the second sound (percussion diastolique). 
The blood occupies a longer time in traversing the narrowed 
auriculo-ventricular orifice, and the murmur is Ulng more pro- 
longed, the greater the contraction of the orifice is.” 

“ Prédiastolic murmurs, which are produced by obstacles to 
the free and ready passage of the blood through the auriculo- 
ventricular openings, are heard with greatest distinctness at the 
middle of the vertical diameter of the precordial region; they 
are lost at the base, and towards the apex of the heart.” 

“Systolic, périsystolic, and prédiastolic murmurs of endocar- 
dial origin are often combined. Thus, if rugosities exist on both 
surfaces of the mitral valve, and are very prominent, a prédias- 
toe murmur may be heard coincidently with the passage of 
blood through the auriculo-ventricular orifice, and another, a 
systolic murmur, produced when the wave of blood strikes 
against the surface of the valve during ventricular contraction ; 
these two murmurs are likewise met with when the mitral valve 
is Inadequate.” 

He also writes :* “ Auriculo-ventricular narrowings most usu- 
ally have their seat at the summit of the valves, then co-herent ; 
thence results a cone-shaped infundibulum, at the bottom of 
which is found the contracted orifice, forming a sort of muzzle 
with two or three lips. If, in the bottom of this infundibulum 
with thick and indurated walls, inequalities, or small warty and 
fig-like tumors be found, the diastole is preceded and accom- 
poaned by a vibratory thrill which is perceived in greatest in- 


* Opus citat., p. 180. 
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tensity at the middle of the vertical diameter of the heart, on 
its left border, if the lesion be, as most commonly it is, at the 
left awriculo-ventricular orifice. 

“The prédiastolic vibratile thrill, which is produced in such 
cases, is always feeble, at least as regards the mechanical trans- 
mission of the vibrations to the walls of the chest. 

“We often meet with the valvular lesion just indicated, as a 
cause of prédiastolic vibratile thrill, to coincide with different 
lesions, likewise previously described, and to the presence of 
which is to be attributed systolic vibratory thrill. In this case 
there are two thrills separated by a period of silence, which 
measures the length of the interval between the diastole and the 
systole.” * 

The extracts above given from Gendrin’s book show conclu- 
sively that he has no claim to the merit of having recognized 
the diagnostic significance of presystolic murmur, because he 
has quite mistaken for it a murmur of different origin and 
rhythm, namely, one associated with the second sound of the 
heart, and therefore separated in time from the presystolic 
murmur by the greater portion of the long pause. Nor has 
Hope any better claim to the distinction of having recognized, 
much less discovered, the presystolic murmur, as will appear 
from the following extracts from his great work. 

He says:}+ “Will it be said that the auricular contraction, 
previous to the ventricular, should create a murmur? I have | 
looked for it carefully, and have only once been able to 
suspect it, without being able to assure myself of its exist- 
ence. Theoretical reasoning seems to countenarice this result 
of observation ; for, as the auricular systole is slight, the quan- 
tity of blood injected by it is not considerable, and as the 
ventricle is already full, it cannot admit that extra quantity 
necessary to bring it to the state of distension, without offering 
a resistance to its ingress, which must greatly retard the force 
and velocity of the current; a force, indeed, which can never be 
great, because the auricles are not only weak muscles, but are 
unsupported by valves behind.” 


* Opus citat., p. 111. The italics, I need scarcely observe, are not in the original. 
+ A Treatise on the Diseases of the Heart and Great Vessels, 3rd edition, 1839, 
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Discussing (p. 80) diastolic murmur at the tricuspid orifice, 
he says: “It is so rare that (abstracting pulmonic and aortic 
regurgitant murmurs, with which it rs apt to be confounded) I am 
not satisfied that I have ever met with an instance of it.” 
“The reason assigned for the rarity of diastolic murmurs in the 
contracted mitral valve, namely, the feebleness of the current 
of blood, applies equally to the tricuspid.” 

He describes (p. 78) murmur of mitral contraction as rare, 
“ diastolic,’ and liable to be confounded with that of aortic re- 
flux, from which, he says, it is to be distinguished only by its 
being confined to the apex. 

Finally, in reference to the differential diagnosis of aortic 
regurgitation, he writes: “The murmur accompanying the second 
sound I am inclined to attribute, perhaps entirely, to the same 
(viz., inflammatory) constriction affecting the awriculo-ventricular 
valves, or, I should have added, occasioning patency of the sigmoid 
valves ;’ and again (p. 74-5) “It may be diagnosed from mitral 
diastolic, always feeble, but inaudible at the aortic valve, as they 
both occur during the diastole, by its being loudest at the aortic 
orifice, though prolonged towards the apex.’* 

Thus Hope states, passim, that the murmur of mitral obstruc- 
tion is diastolic in time, and that by its rhythm it is liable to be 
confounded with aortic and pulmonic reflux murmurs. Hence 
it is clear he failed to identify the presystolic murmur of mitral 
constriction, which, in its ordinary form, occupying not the initial 
but the terminal portion of the long or diastolic pause, is in no 
manner associated with the diastolic or second sound of the 
heart; and therefore, not in the remotest degree liable to be 
confounded with the regurgitant murmur of aortic or pulmonic 
inadequacy. 

A veritable apex diastolic murmur is undoubtedly “rare,” as 
Hope describes it. I have met with only two examples of such 
murmur, and Doctor Stokes informs me he has met with another. 
In one of my cases I had the advantage of an autopsy, the par- 
ticulars of which I shall give in connexion with a more length- 
ened discussion of this subject in a future page. 


* The italics in the preceding quotations, with the exception of the word ‘‘ full,” 
are not in the original, 


192 PHYSICAL SIGNS OF DISEASE OF THE HEART. 


Skoda, discussing the physical diagnosis of mitral constriction, 
states as follows:* “Jn the left ventricle, dwring its diastole, a 
sound wnaccompanied by a murmur (second sound) indicates 
that there is no constriction of the left auriculo-ventricular 
opening, and that the blood, in passing from the left auricle into 
the left ventricle, does not flow over any roughened surface. 

“A murmur accompanied by a sownd, or a murmur alone, 
indicates either constriction of the mitral orifice, with rough- 
ness of the narrowed surface of the canal, or the presence of 
rough eminences upon the auricular surface of the mitral valves, 
unaccompanied by constriction of the opening.” 

“Tf the left auriculo-ventricular opening be constricted (and 
this condition is almost always associated with defect of the 
mitral valves), the diastolic murmur is generally loud and pro- 
longed, the systolic being weak and of short duration,” ete. 

Thus he lays it down that a second sound in the left ven- 
tricle, unconnected with murmur, is conclusive evidence against 
mitral constriction or roughness of surface ; and conversely, that 
a murmur accompanying the second sound, or superseding it, 
is positive evidence of mitral narrowing; and finally, if the 
mitral orifice be narrowed, as distinguished from simple rough- 
ness of surface, the murmur with, or replacing the second sound, 
is loud and prolonged. 

Doctor Stokes says:+ “In the ordinary cases of mitral murmur 
we cannot say whether the murmur is “ constrictive” or “regur- . 
gitant,” or constrictive and regurgitant; and we must reject a 
large proportion of descriptions of phenomena which, although 
the changes they are supposed to indicate be familiar to anato- 
mists, are themselves of doubtful value.” 

Dr. Bellingham states :t “Disease of the mitral valve or orifice, 
causing an impediment to the current from the left auricle into 
the left ventricle, is sufficiently common ; but a diastolic murmur 
from this cause is excessively rare; so rare that the most excel- 
lent observers have never heard it. Indeed, the current from 


* A Treatise on Auscultation and Percussion ; Markham’s translation, 1853, 
pp. 282-8-4, 

+ Diseases of the Heart and Aorta, 1854, p. 181. 

+t On Diseases of the Heart, 1857, part ii., p. 883-4. 
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the auricle into the ventricle is generally too feeble to develope 
one, and this condition of the mitral valve and orifice is charac- 
terized rather by a diminution in the intensity of the second 
sound than by a murmur. 

“T cannot help thinking that, in the cases in which a murmur 
from this cause is said to have been heard, the murmur of mitral 
regurgitation was mistaken for it, which sometimes, instead of 
accompanying the ventricular systole and the first sound, follows 
it, and thus obscures the second sound of the heart.” 

No doubt, a diastolic murmur from this cause is excessively 
rare. Lalso freely admit that the current of blood from the 
auricle into the ventricle is too feeble under ordinary circum- 
stances to develope a murmur, save towards the termination of 
auricular systole, or during its momentum, when a murmur not 
only may occur in mitral contraction, but as a matter of fact is 
very rarely absent in cases of that lesion. 

Occasionally an example is met with of murmur immediately 
following the first sound, or postsystolic murmur; but such a 
‘murmur belongs to, and is distinctive of, mitral regurgitation, 
not mitral contraction, which may or may not be likewise pre- 
sent ; it extends into the short or systolic pause, and may even 
be so far prolonged, though it rarely is so, as to touch the second 
sound, in which case alone it could be regarded as in any sense 
diastolic. But whether it be or be not so prolonged as to give 
rise to a mistake in regard to its proper rhythm, under no con- 
ceivable circumstances can it be confounded with the murmur of 
mitral obstruction or constriction, which is never exclusively 
diastolic, in the sense of being synchronous with the second 
sound ; never engages any portion of the short or systolic pause ; 
always precedes the first sound; and always engages the long or 
diastolic pause. 

Dr. Ormerod, discussing some novel forms of murmur,* writes: 
“ A murmur, audible at or near the apex only, accompanying the 
Jirst sound, rising in intensity with the continuance of the first 
sound, and ending suddenly with a snap at its closure, admits of 
more than one interpretation. Its seat is unquestioned: the 
mitral or the tricuspid orifice. But is it due to obstruction to 


* British Medical Journal, August 6th, 1864. 
13 
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the flow of blood from the auricle to the ventricle during the 
auricular systole, or to imperfection of the auriculo-ventricular 
valve, allowing regurgitation during the contraction of the ven- 
tricle? To the first explanation we may object, that a direct 
mitral murmur, such as is generally admitted to be of this nature, 
is quite unlike the murmur under consideration; it is soft, and 
closely resembles the murmurs of sigmoid regurgitation. Such 
a murmur is very rare; while the murmur under consideration 
is not at all uncommon. It may be questioned, too, whether 
the contraction of the auricles, slight and momentary as experi- 
mentalists report it to be, is capable of producing so loud a 
sound. To the second explanation I do not see that there is any 
insuperable objection.” 

It is manifest from this extract that Dr. Ormerod, so late as 
1864, regarded the rhythm of direct or mitral obstructive mur- 
mur as systolic, or “accompanying the first sound;” and from 
the objections which he urges against this hypothetical view, 
and which have reference to the quality and the rarity, not to 
the rhythm of the murmur, it is equally clear that he was un- 
acquainted with the distinctive characteristics of presystolic 
murmur. The quality (softness) which he assigns to it is, more- 
over, not that which really belongs to it. 

Dr. Blakiston says:* “The chief physical sign of mitral 
obstruction is a diastolic murmur; it is rarely, however, that 
such a murmur is engendered, because the size of the auriculo-— 
ventricular opentmg is so large,’ etc. Here the rhythm of the 
murmur is likewise mistaken as being “ diastolic,’ an error 
which, by fixing attention exclusively upon the second sound, 
may lead either to non-observance of the murmur where it 
actually exists, or to non-recognition of its true nature even 
when detected. 

Doctor Walshe states :+ “A diastolic murmur of maximum 
force, immediately above and about the left apex, and conducted 
in the same direction, though less extensively, as systolic mur- 
mur of the same seat, indicates obstructive narrowing of the 
mitral orifice, or simple roughness of the auricular surface of 
the mitral valve ; or both states combined. 


* Diseases of the Heart, 1865, p. 246. 
+ Diseases of the Heart, third edition, 1862, p. 103-4. 
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“This murmur is commonly spoken of as diastolic in rhythm ; 
but, in point of fact, it is rather postdiastolic, or presystolic, than 
precisely coincident with the diastole.” 

Further on he adds* : “I have already stated that the rhythm 
of this murmur is rather postdiastolic, or preesystolic, than 
actually diastolic.” 

It appears from these extracts that Dr. Walshe had a not very 
definite, but still, po tanto, a correct appreciation of the rhythm 
of this murmur, and that he was, beyond all doubt, the first in 
this country to point it out. 

Sir William Gull fully admitted} the diagnostic value of pre- 
systolic murmur. Yet three years later I find Dr. Tanner stating 
as follows :t 

“A diastolic murmur most distinct from the centre of the 
sternum (on a level with the third intercostal space) upwards 
towards the base, with a jerking pulse, is indicative of aortic 
regurgitation ; while a diastolic murmwr, most distinct from the 
fourth left intercostal space, onwards towards the apex, with an 
irregular small pulse, is the result of mitral obstruction.” And 
Dr. Niemeyer in his celebrated work§ lays down rules for the 
identification of this murmur as follows, viz.: “ Upon ausculta- 
tion we almost always hear a long-drawn murmur at the apex 
during diastole.” He adds, “In addition, we can, of course, 
hear the second sound propagated from the arteries, unless the 
murmur be too loud.” 

Manifestly Dr. Tanner failed even to identify the murmur 
to which so much significance attaches; for he describes it as 
diastolic in time, and also as being associated with an irregular 
small pulse, a symptom which, though met with in connexion 
with mitral stenosis in its last stage, or when death is imminent, 
most certainly does not belong to that lesion at a time when dif- 
ferential diagnosis is of any consequence to the patient. 

Niemeyer, whilst associating with this murmur “ presystolic 
pwring,” strangely and inconsistently describes it as “ diastolic,” 
and associates it with the “second sound.” 

* Opus citat., p. 872. 

+ Medical Times and Gazette, January 27th, 1866. 

t he Practice of Medicine, sixth edition, 1869, vol. i., p. 619. 

§ A Text Book of Practical Medicine, second edition, 1869, vol. i, o 
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Dr. Aitken says:* “The murmur indicative of obstructive 
narrowing of the mitral valve is a ventricular diastolic murmur 
eau in maximum force démediately above and about the left 
apex.” 

The late eminent Professor Trousseau likewise described this 
murmur as diastolic in time, as shown by a passage in his re- 
cently published lecture on “ Organic Diseases of the Heart.”+ 

To M. Fauvel belongs the merit of having been the first to 
identify the presystolic murmur, and fully appreciate its patho- 
logical significance, as will appear from the following quotations 
from his memoir published in 1843.t He gives Beau the credit 
of having been the first to expose the fallacy of attributing a 
diastolic rhythm to the murmur of auriculo-ventricular con- 
striction, by declaring that “There is not on record a single 
well-authenticated example of diastolic murmur at the apex in 
connexion with narrowing of the auriculo-ventricular orifice.” 

In 1843, Fauvel observed in the person of a discharged soldier 
an intense bruit de répe preceding the first sound, ending with 
it, and loudest at the apex and to the left. Four new cases fol- 
lowed, and of these three were fatal. 

Case 1, a female, aged fifty, the subject of a chronic cerebral 
affection ; strong impulse and extended precordial dullness. A 
strong bruit de rape loudest at the level of the fifth rib, to the 
left of the nipple, and growing faint towards the right; com- 
mencing in the long pause, and ending at the instant of the first 
sound ; pulsation intermittent; pulse small and irregular, and 
no cedema. Death from the ong affection. The left auriculo- 
ventricular orifice was contracted to the size of the tip of the 
middle finger, and cartilaginous and warty on the auricular as- 
pect; slight hypertrophy of the left ventricle, but no dilatation. 
In reference to this case he remarks: “ It was of importance in 
this, that it exhibited a considerable narrowing of the auriculo- 
ventricular orifice, coinciding with an abnormal bruit associated 
with the first sound in such a way that it commenced almost in 


* The Science and Practice of Medicine, second edition, vol. ii., p. 717. 

+ Lectures on Clinical Medicine, New Sydenham Society, vol. iii., 1870, p. 413. 
 { ‘Mémoire sur les signes stethoscopiques du Rétrécissement de l’Orifice Auri- 
culo-ventriculaire gauche du Coeur,” Archives Générales de Médecine, tom. i., 1843. 
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the middle of the long pause, and ended at the instant when the 
first sound was heard.” 

Case 2 exhibited a rough murmur commencing before the 
normal first sound and enging with it, so as to impart to it a 
very hoarse pitch (fortiment enroué), On examination after 
death the mitral was found contracted to the size of the little 
finger. 

Case 3 yielded a bruit de r&pe preceding and covering the 
normal first sound at the apex and to the left. There were like- 
wise an apex and an aortic postsystolic murmur. The mitral 
orifice was found contracted to the size of the little finger, and 
the valves inadequate; the aortic orifice was contracted, and 
rough by excrescences. He concludes, correctly, that the pre- 
systolic murmur at the apex was due to mitral obstruction, 
and the postsystolic murmur to mitral reflux. The three last- 
mentioned patients were females. 

Case 4, a man aged thirty-two. “A bruit de rape, which 
commenced in the long pause an instant after the second sound, 
and ended with the first.” Left hospital improved. 

Case 5, a man of fifty. “An abnormal bruit at the apex and 
to left, commencing a little before the first sound, and imparting 
to ita hoarse character. There was likewise the murmur of 
aortic reflux. On post mortem examination the mitral orifice 
was found barely to admit the index finger, and the aortic 
valves were rough and inadequate.” He adds: “From all this it 
follows, as the first consequence, that a bruit de rape localized 
at the apex and to the left, and immediately preceding the 
normal first sound, may,be the only morbid sound correspond- 
ing to a very considerable narrowing of the left auriculo- 
ventricular orifice, without inadequacy.” 

The accuracy with which the premises are above stated, and 
the justness of the conclusion drawn from them, leave nothing 
to be added. He designates the murmur as “ presystolic,” a 
term for which he is indebted to Gendrin. But as already stated, 
Gendrin used it with a different meaning. He says “It is the 
most probable sign of narrowing of the mitral orifice, but I don’t 
pronounce it a certain sign, because the small number of facts 
on which the conclusion is based does not admit of its being 
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otherwise regarded than provisional, and as requiring the sanc- 
tion of fresh observations.” In reference to this very modest 
declaration it may be said that the confirmation intimated as 
necessary has been since amply supplied, 

M. Herard, ten years later, questioned two of Fauvel’s obser- 
vations, because, forsooth, the murmur is described “as com- 
mencing soon after the second sound.” He casts doubt 
upon the entire doctrine of his distinguished compatriot, and 
strenuously labours, no doubt in good faith, to bring back 
the state of chaos which he had dissipated. Thus, he main- 
tains that mitral narrowing may give rise to a systolic, a pre- 
systolic, or a drastolic murmur, and that in old subjects it may 
be unrepresented by murmur of any kind.* 

Herard gives a list of cases in which an opportunity for 
correcting the diagnosis by dissection was afforded, and another 
in which the diagnosis remained uncertain. The former I shall 
give in summary. 

Case 1, a female aged twenty-four ; a rough systolic murmur 
synchronous with the carotid pulse. On post mortem examina- 
tion the mitral orifice was found reduced to the size of the little 
finger, with smooth and thick edges, but the valve was compe- 
tent as proved by the water test. All other openings and 
valves healthy. The circumstances above mentioned warrant 
the inquiry whether the rhythm of the murmur was not misap- 
prehended ? It must have been presystolic, however masked. 

Case 2, a man aged thirty-seven. Double apex murmur 
(systolic and diastolic) and fremissement. The mitral orifice 
was found reduced to the size of the little finger, funnel-shaped 
and rigid. 

“Diastolic” murmur in this case was, I suspect, really post- 
diastolic, and may be explained by the extreme narrowing 
which existed; owing to which the passive disgorgement of the 
left auricle at the commencement of ventricular diastole, and 
therefore synchronous with the second sound, may have given 
rise to murmur extending beyond it. When the auricle had 


* Archives Générales de Médecine, tom. ii., 1853. For this and many of the suc- 
ceeding references I am indebted to Dr. Hilton Fagge, whose valuable memoir in the 
Guys’ Hospital Reports, third series, vol. xvi., is indeed a repertory on this subject. 
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partially unloaded itself murmur ceased, to return with the 
systole of the auricle at the end of the long pause. 

Case 3, a man aged thirty-five. Systolic murmur at base, 
and double murmur at apex. The aortic valves were found 
thickened, and the aorta rough by atheromatous plates. The 
mitral orifice was contracted, and one segment of the mitral 
valve was rigid and held open by an ossified papillary muscle 
and tendinous chord. 

Case 4, aman. Diastolic murmur at the apex. Fibro-carti- 
laginous transformation and narrowing of the mitral opening 
were found. 

Case 5, a woman aged twenty-two. Double apex murmur 
(systolic and diastolic) and fremitus felinus. The mitral opening 
was found narrowed to the size of the little finger, rigid, and 
funnel-shaped. The tricuspid orifice was in the early stage of 
similar change. The observations made in reference to Case 2 
may be likewise applied to this. 

In the discussion of Herard’s memoir M. Beau reiterated his 
peculiar doctrine as to the rhythm of the different movements 
of the heart, maintaining that ventricular diastole occurs in “le 
premier temps,” and no portion of it in “le second temps,” save 
in the case of inadequacy of the aortic valve, when it is of 
necessity prolonged into the period of the second sound. He 
affirmed, moreover, that diastolic murmur at the apex is always 
due to aortic reflux, and never to mitral narrowing.* 

The entire of this doctrine is now very properly regarded as 
heretical, the justly high authority of M. Beau notwithstanding. 

In 1859 M. Racle+ doubted the possibility of identifying the 
peculiar rhythm of presystolic murmur in practice, and inclined 
to regard it as systolic, and in 1862 Durozier sneered at it as a 
myth.} 

Three years anterior to the last-mentioned date, however, Dr. 
Austin Flint of Philadelphia had in effect admitted the identity 
and distinctive character of presystolic murmur ;§ he designates 

* Archives Générales de Médecine, 1854. 

+ Traité de Diagnostic Médical, 2kme ed. 1859, p. 290. 

t Archives Gén. ser. v., tom. xx. 
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it as diastolic, but adds that it is more strictly presystolic. A 
few years later he affirms, in more positive terms, its distinctive 
rhythm, and more accurately describes its quality.* 

“Mitral direct murmur” he says “precedes the first sound. 
The mitral direct current of blood, therefore, occurs just before 
the ventricular systole ; it continues up to the ventricular 
systole, and must of course cease when the ventricles contract. 
The contraction of the ventricles causing the first sound of the 
heart, it follows that the mitral direct current caused by the 
auricular contraction must take place just before the first sound, 
that it must continue to the first sound, and that it cannot 
continue an instant after the first sound. 

~ “Tn my work on Diseases of the Heart I have said that this 

murmur (presystolic) is generally soft. My experience since 
that work was written has shown me that this statement is 
incorrect. 

“JT should say that whilst the mitral systolic murmur is much 
more frequent in its occurrence than the mitral direct, the 
former, indeed, being the most-common of all the murmurs, the 
mitral direct is observed quite as often without as with the 
mitral systolic. Between the mitral direct and the mitral sys- 
tolic (when they concur) occur the apex beat, first sound, and 
carotid pulse. (? ?) 

“The murmur, however, may be produced by the flowing of 
the current of blood over a roughened surface, without contrac- 
tion of the aperture. This is undoubtedly rare. 

“Tg this murmur ever produced without any mitral lesion ? 
One would, a priori, suppose the answer to this question to be 
in the negative. Clinical observation, however, shows that the 
question is to be answered in the affirmative.” (??) He 
then goes on to state that he had met with two cases charac- 
terized by well-marked mitral direct murmur; in one of which 
no mitral lesion whatever was found after death, and in the 
other the lesion was insignificant. In both the aortic valves 
were obstructive and inadequate. He proceeds to state that 
when, owing to aortic reflux, the left ventricle gets filled pre- 
maturely, the auriculo-ventricular valves are approximated and 


* American Journal of the Med. Sciences, vol. xliv., July, 1862. 
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oppose influx from the auricle, causing thereby direct mitral 
murmur. To this theory I object: such approximation occurs 
in the normal state of the chambers and valves, and yet no 
murmur occurs ; no such murniur occurs in simple aortic reflux ; 
and finally, the pressure of accumulation in the ventricle would 
not present sufficient resistance to the entering current to cause 
direct murmur. 

Dr. Flint is of opinion that a pure diastolic mitral murmur 
may occur during the passive entrance of blood from the auricle 
into the ventricle, and thinks he has met such cases. 

This remark is eminently just and confirmed by recent obser- 
vations, as will be seen in the sequel. I have intimated by notes 
of interrogation my dissent from those portions of the extracts 
to which I take exception. 

Doctor Markham devotes several pages of his work* to the 
discussion of the murmur of roughened or constricted mitral 
orifice, the quality and significance of which he correctly appre- 
hends, but he falls into the error which Skoda and so many 
others had committed, of describing it as “diastolic” in rhythm, 
a mistake of such cardinal importance as to vitiate his entire 
subsequent discussion of the subject, by rendering his descrip- 
tion useless or misleading in clinical study. Whilst admit- 
ting with Dr. Markham that systolic mitral murmur is, not 
unfrequently, associated with presystolic, I cannot agree with 
him in the opinion that such is the case in most instances, much 
less that it is invariably so where the constriction is considerable. 
Neither does my experience accord with the statement that this 
murmur is frequently audible over the entire precordium, or 
that it is associated with marked dyspncea even in a large 
per-centage of cases, save at a very advanced stage of the 
disease, when venous congestion, anasarca, and hemoptysis pro- 
claim pulmonary engorgement and extravasation, and failure of 
the right side of the heart. 

I have met with several examples of presystolic murmur 
which extended backwards over the entire long pause quite up to 
the second sound, but in no instance has it extended over the 


* Diseases of the Heart, their Pathology, Diagnosis, and Treatment, 1856, p. 206 
et sequent. ; and Monthly Journal of Medical Science, 1854. 
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period of the second sound, short pause, and a portion of the 
systole, by which in this connexion I understand the first sound, 
as alleged by Skoda and Markham. 

Nevertheless I freely concede to Dr. Markham the merit of 
having been one of the first* to distinguish this from other 
mitral murmurs, and to recognize and insist upon its special 
diagnostic value, even though he failed to convey to his readers 
a correct notion of its rhythm, owing, no doubt, to the laxity of 
expression in describing the movements and rhythm of the 
heart permitted at the date at which he wrote. 

Doctor Gairdner was undoubtedly in these countries the 
writer who first gave a clear and full exposition of this subject. 
In a remarkable papert he not only lays down rules for the 
positive identification of this murmur, under the title of “auri- 
cular systolic,” but contrasts it, chiefly, and very properly, on 
the ground of its peculiar rhythm, with all other cardiac 
murmurs whatever. 

In his Clinical Medicine published the following year Dr. 
Gairdner reiterates the views which he had previously expressed, 
and gives} the particulars of eight cases of mitral obstruction, 
with three autopsies all confirmatory of the diagnosis. 

Doctor Andrew, writing of presystolic murmur three years - 
subsequently, makes the following statement:§ “So that it 
is safer to determine the period of the heart’s action at which a 
murmur of this doubtful character takes place by its relation to | 
the first sound, than, as is almost instinctively done, by its rela- 
tion to the impulse. At the same time it must be confessed that 
the diagnosis of a presystolic from a systolic ventricular murmur > 
is one of the most difficult tasks in the physical examination of the 
heart, and 7s often all but impossible.|| If the murmur masks 

* In the Ldinburgh Monthly Jowrnal for January 1854, Dr. Markham gives a 
very good account of this murmur, under the name of “ diastolic mitral murmur,” 
with illustrative cases, in which the principal features of obstruction at the mitral 
orifice are clearly set forth ; he describes the murmur as immediately preceding the 
impulse of the heart, and as being indicative of mitral obstruction. 

+ “A Short Account of Cardiac Murmurs,” Zdinburgh Med. Journal, vol. vii., 
Noy. 1861. 

t Page 599. 

§ Bartholomew's Hospital Reports, vol. i., October, 1865, p. 38. 

|| The italics are not in the original. 
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and is continued through the first sound it is pretty surely 
systolic; if, on the other hand, the first sound is heard of 
natural quality, and followimg the murmur, it is with equal 
certainty presystolic and onward; but unfortunately for the 
auscultator the changes which occur in the auriculo-ventricular 
orifice or its neighbourhood, leading to the production of an 
onward murmur, are very frequently such as to interfere more 
or less with the ordinary action of the valves, and so far to alter 
the quality of the first sound as to render the determination of 
its exact commencement and duration extremely difficult.” 

Thus, whilst admitting in theory the distinct identity and the 
significance of presystolic murmur, Dr. Andrew, at the date of 
his memoir, regarded it as “doubtful,” by reason of the difficulty, 
amounting almost to impossibility, of identifying it in practice. 

In some lectures which I published in 1866* I insisted upon 
the special diagnostic value of presystolic murmur, and adduced 
seven cases in illustration, in three of which post mortem exami- 
nation revealed contracted mitral orifice, confirming the diag- 
nosis in two; in the third of these cases, which was not seen 
till the patient was moribund, no murmur was audible and no 
diagnosis was made. 

Since that date I have paid special attention to this subject, 
and have met with fifty-six additional examples of presystolic 
murmur; in all these cases with one exception the diagnosis of 
more or less obstruction of the mitral opening was confidently 
made, mainly from this sign, conjoined, however, in several 
instances with many or all of the special symptoms which 
characterize the affection, to be mentioned farther on. My 
cases amount, therefore, to sixty-three in all. In thirteen 
instances out of this number post mortem examination of the 
body was made, and in all thirteen the mitral orifice was found 
in a greater or less degree contracted. Two of the thirteen 
patients who were the subjects of post mortem examination were 
moribund when they came under my notice (vide cases of Mrs. 
Quinn and Mary Armstrong) and owing to the absence of pre- 
systolic murmur the diagnosis of mitral constriction was not 


* «Clinical Lectures on Diseases of the Heart,” Medical Press and Circular, 
. July, 1866. 
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made. In the remaining eleven a positive diagnosis was made, 
and was verified by dissection. 

Friedreich in 1867 admitted in a qualified sense the diagnostic 
value of presystolic murmur, declaring that the murmur asso- 
ciated with mitral narrowing is “sometimes” of this rhythm 
only. He, however, assigns to this murmur ordinarily a “ dia- 
stolic” rhythm and fremitus. 

In 1868 Dr. Sutton* detailed the particulars of an example 
of mitral narrowing which had come undér his notice, and was 
announced by harsh presystolic murmur, which, as frequently 
happens, became inaudible on the occurrence of extreme debility 
consequent on an intercurrent seizure, in this case vomiting, and 
became again audible when the vomiting ceased and the patient 
recovered strength. It finally ceased, however, some time before 
death, as is the case in the majority of instances. Dr. Sutton 
adds that within a period of two years twelve examples of 
presystolic murmur had come under his notice. 

Oppolzer one year later still described the murmur of mitral 
stenosis as “diastolic.” And in the same year Trousseau,t 
speaking of a case of cardiac disease then under observation in 
one of his wards, said, “Upon auscultation the cardiac lesion 
was revealed by a double bellows murmur, having its maximum 
intensity in the situation of the apex of the heart, the blowing 
accompanying the first sound of the heart was harsh, and that 
accompanying the second was softer. These stethoscopic pheno- . 
mena were characteristic signs of valvular insufficiency, and of 
constriction of the left auriculo-ventricular orifice.’§ In the 
foregoing extract the illustrious author of the Clinical Medi- 
cine distinctly intimates his opinion in regard to the “dia- 
stolic” rhythm of the murmur of mitral stenosis. In the early 
part of 1868 also Dr. Henry Simpson of Manchester published|| 
the substance of a paper on this subject read by him before the 
Medical Society of that town, in which he not only fully recog- 
nized the pathognomonic significance of presystolic murmur, 

* London Hospital Reports, vol. iv., 1867-8. 
+ I quote from Dr. Hilton Fagge’s paper already referred to. 
+ Clinical Medicine, 1868, Syd. Society's edition, vol. iii., p. 396. 


§ The italics are not in the original. 
|| British Medical Journal, May 16th, 1868. 
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but likewise adduced in illustration of its diagnostic value five 
cases, in four of which the diagnosis of mitral narrowing was 
made from this sign mainly, and in two was confirmed by 
autopsy. In the first case death occurred suddenly and before 
a diagnosis had been made. 

Dr. A. T. H. Waters, in his work* wrote as follows on this 
subject: “But when the mitral orifice is much contracted it is 
quite conceivable that the auricular contraction may cause a 
murmur, which, of course, is diastolic as to time, or as some 
prefer to say, presystolic. 

“When there is a double murmur, or even only a diastolic 
one, at the base, and a double murmur at the apex and towards 
the left axilla, although the second murmur heard at the apex 
and to the left may be, and probably is, of mitral origin, still such 
a conclusion is open to the objection that it may be the aortic 
diastolic murmur conveyed to the left.” 

The admission, contained in the last paragraph, of the possi- 
bility of confounding aortic diastolic with presystolic murmur, 
suffices to show that Dr. Waters had failed to apprehend the 
rhythm of the latter murmur, Hyon which exclusively its diag- 
nosis depends. 

In 1869+ Dr. Hyde Salter published the details of six cases, 
in which a presystolic murmur had been heard, and the diag- 
nosis of mitral narrowing made therefrom. In two of these 
cases the diagnosis was confirmed by examination of the 
body after death. In this communication he adverts to the 
frequency with which the presystolic murmur is terminated 
by a sharp and clear first sound, an observation the truth of 
which I can fully confirm. In some of his cases the murmur 
commenced immediately or shortly after the second sound, 
and occupied nearly the entire long pause. In reference to this 
peculiarity of rhythm he inquires “Does the inability of the 
auricle to empty itself forward provoke it to anticipate its 
systolic action?” The answer to this question requires that the 
precise state of the auricle at the several periods of the cardiac 


* Diseases of the Chest, 1868, p. 363-4. In the second edition of this work (1873, 
p- 374) Dr. Waters fully recognizes presystolic or ‘‘ mitral diastolic” murmur, 
+ Lancet, October 23rd and 30th, 1869. 
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cycle shall be, in the first instance, briefly reviewed. At the 
commencement of ventricular systole the efflux from the 
auricles is abruptly arrested by the closure of the auriculo- 
ventricular valves, but influx from the cave and pulmonary 
veins continuing, the auricles are progressively but rapidly 
filled and ultimately distended, a condition to which backward 
pressure upon the valves from the ventricles in some degree 
contributes. At the moment of relaxation of the ventricles the 
auriculo-ventricular valves are suddenly and forcibly thrown 
open by the removal of pressure from their ventricular surface, 
and the simultaneous elastic recoil of the walls of the auricles. 
This, I would call the passive or reactive movement of the 
auricles, and although due to the elastic reaction of their 
walls evoked by distension, it is of a forcible and energetic 
character, and where extreme auriculo-ventricular narrowing 
exists, capable of developing a murmur which must necessarily 
be diastolic or postdiastolic in time. 

The auricles having thus partially disengorged themselves, 
and been thereby relieved from the reaction of distension, con- 
tract feebly and vermicularly in the direction of the ventricles, as 
I have repeatedly seen in experiments upon dogs, and likewise in 
the person of M. Groux through the thin covering of his fissured 
sternum. At this period likewise, which corresponds with that 
of the entire long pause less the presystole, a murmur may 
be developed in cases of extreme contraction of the auriculo-— 
ventricular orifice, and if so developed it should be post- 
diastolic, or posterior to the second sound, but connected with it 
by continuity, and yet not strictly presystolic because anterior 
in time to the presystole. Murmurs of indubitable mitral 
origin, and corresponding in time to the latter of these periods, 
Ihave met with in a few instances (vide cases of Anne Coats 
and Thomas Doyle), and where presumably no organic lesion 
save that of extreme mitral stenosis existed.* I believe that 
herein lies the answer to Dr. Salter’s query. 

* T have not met with an example of diastolic apex murmur in the strict sense, 
but Dr. Stokes has mentioned to me a case, and kindly invited me to examine it, 
(unfortunately I missed the opportunity of doing so), then under his care in the 


Meath Hospital, in which there were two murmurs, a systolic and a diastolic, 
at the apex, and both in Dr. Stokes’ opinion purely mitral in origin. 
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I can, at the same time, conceive that a muscular chamber 
which had not been able to empty itself during the ordinary 
period allowed for its contraction, owing to narrowing of the 
orifice of exit, would anticipate the normal period of its next 
contraction, in proportion to the quantity of liquid remaining in 
it from the contraction immediately preceding, bearing in mind 
that the stimulus consists in distension. But as a matter of 
fact does the auricle in such case fail to empty itself during its 
contraction ? Certainly not, so long as hypertrophy of its walls 
continues to compensate for the difficulty in advance; but 
ultimately, when the auricles begin to fail in this supplemen- 
tary function owing to impairment of nutrition and degenera-. 
tion of tissue, incomplete evacuation and consecutive premature 
distension must necessarily ensue. It is moreover noticeable, 
that where the murmur extends far backwards into the long 
pause the initial portion of it is faint, and that it gradually 
swells into a loud and harsh sound, attaining its maximum 
intensity immediately prior to ventricular systole (vide case of 
Thomas Doyle). This peculiarity of the murmur is more con- 
sonant with the hypothesis above stated than with that of 
premature active systole of the auricle. 

In explanation of this phenomenon Dr. Hilton Fagge pro- 
pounds the ingenious hypothesis, that owing to the tardiness 
with which the left ventricle is filled, and the resultant stimulus 
of distension applied to it, its contraction is postponed, and 
the whole series of events dependent upon, and consecutive 
to it, pushed back in a proportionate degree. Hence the second 
sound, in the cycle of events, is brought close up to the pre- 
systolic murmur, and the retro-elongation of the murmur is 
only apparent. But it may be objected that the murmur is 
actually and audibly prolonged in the cases contemplated, and 
without derangement of synchronism in the movements of the 
two sides of the heart. I am of opinion, as already stated, 
that the unusual length of the murmur in such cases. is 
due to a prefix not to a suffix, and that the former is the 
result of abnormal effectiveness in the early or undulatory 
contraction of the auricle, derived from the hypertrophy of its 
walls. 
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Doctor Gee* makes some very judicious remarks on this 
subject, having reference, however, rather to concomitant phe- 
nomena than to the murmur itself. He very truly states that 
the murmur of mitral constriction is but rarely audible at the 
angle of the left scapula, and that accentuated pulmonary 
second sound fails on the establishment of tricuspid regurgita- 
tion, because then the contractile energy of the right ventricle 
is in some degree expended upon the reflux current. I regret 
to find, however, that Dr. Gee makes use of the term “ diastolic” 
in specifying the rhythm of mitral obstructive murmur, because 
such laxity of expression tends to embarrass the student, and 
to encourage scepticism, and is scarcely excusable in an author 
who professes to write up this subject to the present date. 

In 1870 also Dr. Paul Niemeyer} laid down as diagnostic 
of mitral contraction, “disordered rhythm, systolic, long, loud 
murmur over the apex of the heart, strong fremissement cataire, 
and in rare cases also short diastolic murmur.” He elsewhere 
describes this murmur as “ diastolic” in rhythm, adding that 
mitral stenosis is always accompanied with mitral regurgitation. 
From the preceding it may be concluded that in the opinion of 
this eminent authority the murmur of mitral stenosis is diastolic 
in time, and that the systolic murmur which he associates with 
it as a constant accompaniment, is that of mitral reflux, a 
complication of by no means constant occurrence. 

In the early part of 1871 Dr. Hilton Fagge contributed a 
memoir “On the Murmur attendant upon Mitral Contraction.” 
To this valuable paper, which contains the fullest and best _ 
résumé of the subject hitherto published, I have already referred. 
Trrespectively of its value as a historic repertory, Dr. Fagge’s 
memoir contains much original matter which entitles it to 
notice here. 

The cases in which a presystolic murmur was heard and 
identified were twenty-six in number, and out of this number 
seven post mortems were obtained, all confirmatory of the diag- 


* Auscultation and Percussion, September, 1870. 

+ Handbuch der Theoretischen und Clinischen, Percussion und Auscultation, band 
ii,, 1870, quoted by Dr. H. Fagge, loco citat. 

+ Guy's Hospital Reports, third series, vol. xvi., March, 1871. 
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nosis of mitral contraction. Forty cases are likewise given in 
which the mitral orifice was found contracted after death, but 
in which, during life, this condition was not diagnosed. ‘This 
category is composed of cases in which either no physical 
examination of the chest, or an imperfect examination was 
made during the patient’s lifetime; secondly, those in which a 
systolic bruit at the apex was noted; and thirdky, those in 
which no bruit whatever. was detected, the patients being at 
the time moribund. 

The first-mentioned group, or those in which the examination 
of the patient was inconclusive, are twenty-four in number. 
These are of no value whatever, and should therefore be set 
aside, in considering the diagnostic significance and the con- 
stancy of presystolic murmur as a sign of mitral narrowing. 

The second group (excluding one in which the bruit was 
diagnosed as that of tricuspid reflux) includes ten cases. Some 
of these Dr. Fagge had himself never examined, and in at least 
two others he could not detect murmur of any kind. The 
majority are quoted from the practice of his colleagues; and 
considering the meagre and imperfect manner in which they 
are reported, I cannot attach much value to them as evidence of 
a want of uniformity in the acoustic sign of mitral contraction. 
Indeed, Dr. Fagge seems to be of the same opinion, for he does 
not in his summary dwell much upon them. 

The cases, four in number, in which the patients were ex- 
amined only in articulo mortis, and no murmur was heard, serve 
only to illustrate a phenomenon of constant occurrence, namely, 
the cessation or complete masking of presystolic murmur for a 
period varying from several hours to as many days preceding 
the patient's death, according to the time at which the cardiac 
asthenia of dissolution has set in. 

Dr. Fagge justly observes: “ Hitherto, I believe, no single in- 
stance has been recorded in which a presystolic murmur has 
existed during life, and in which the mitral orifice has not been 
found after death to be very decidedly narrower thanusual. It 
has been supposed by some writers that a mass of vegetation 
growing from the auricular surface of the valve might obstruct 
the flow of blood sufficiently to give rise to such a murmur (pre- 
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systolic). This may be; but I have found no recorded instance 
of it. Even its theoretical possibility is, I think, doubtful; for I 
am much inclined to believe that an essential element in the 
production of the presystolic murmur is the vigorous jet of 
blood caused by an hypertrophied auricle ; and this of course 
implies a chronic obstruction, such as no mere mass of vegetation 
would be likely to produce.” He adds: “Ifa patient be suffering 
from cardiac dropsy, if the heart be beating rapidly and irregu- 
larly, and if perhaps there be in addition a loud systolic murmur, 
the non-discovery of a presystolie bruit goes but a very little way 
to disprove, or even to render improbable, the existence of mitral 
contraction.” I cannot subscribe the opinion expressed in the 
words which I have italicised, at least to its full extent. If a 
careful examination has been repeated once or oftener, the 
patient having been composed by rest and the warmth of bed, 
I do not think it likely the characteristic murmur, which I 
maintain is absent in veritable mitral contraction only for very 
brief periods and exceptionally, can be missed. It has re- 
peatedly happened to me to suspect mitral narrowing at the 
first examination, notwithstanding the absence of presystolic 
murmur, and from the character of the first sound exclusively, 
the patient being chilled and depressed, and only recently put 
into bed; and on the following day to make a positive diag- 
nosis from the existence then of a distinctly audible presystolic 
murmur. I shall have occasion further on to revert to Doctor 
Fagge’s views in relation to other departments of this subject. 
Doctor Wilks, at the same date and in the same medium, 
admitted in its entirety the doctrine which I have above adyo- 
cated. He says: “A direct mitral bruit, however, may pro- 
bably occur, not only during the contraction of the auricle, 
but also during the heart’s diastole and pause.”* In this pas- 
sage it is asserted that the murmur of mitral narrowing may 
be in rhythm cotemporaneous with the second sound (“heart’s 
diastole”) the peridiastole (“pause,”) and the presystole (“con- 
traction of the auricle”). And, finally, towards the close of 1871 
Dr. George W. Balfour} declared his opinion that presystolic 


* Guy's Hospital Reports, third series, vol. xvi., March, 1871. 
+ Edinburgh Medical Journal, November, 1871. 
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murmur “may be conclusively accepted as a distinctive proof 
of the existence of a permanent deformity, even though the 
murmur itself should subsequently disappear, as it frequently 
does.” “The mitral orifice,” he says, “is usually diaphragmatic.” 
In regard to rhythm, he says the murmur of mitral stenosis 
often immediately follows the second sound, being sometimes 
separated by an interval from the true presystolic murmur, 
and sometimes including it and running right through the 
periods of diastole and rest up to the apex beat. A soft dia- 
stolic murmur, a pause, and a presystolic murmur in succession 
are due, he thinks, to great narrowing. In the foregoing pas- 
sages it is virtually admitted that the rhythm of the murmur 
of mitral narrowing may be diastolic, postdiastolic, or presys- 
tolic; and it is added with truth that the two former varieties, 
whether single or combined, are indicative of extreme contrac- 
tion of the mitral orifice. I have, however, some doubt as to 
the constancy of the alleged connexion between prolonged pre- 
systolic murmur and sharp first sound, on the one hand, and a 
funnel-shaped mitral opening on the other. 

The diagnostic value of presystolic murmur as a sign of con- 
tracted mitral orifice may be judged from the record of cases 
in which, mainly from the evidence afforded by it, this con- 
dition of the mitral orifice has been diagnosed, and been proved 
by post mortem examination to have existed. 

Doctor Fagge gives a list of twenty-eight cases from the 
following sources: Fauvel, 3; Gairdner, 4; Gull and Wilks, 1; 
Rees, Gull, and Moxon, 2; Hayden, 3; Peacock, 2; Simpson, 3; 
Hyde Salter, 2; Sutton, 1; Hilton Fagge, 7; a total of 28; 
to which I have now to add a supplementary list of 9 cases; in 
all 37. 

There can be, therefore, no longer any doubt that with the 
precautions against mistakes of identity previously mentioned, 
this murmur is entitled to rank as pathognomonic of a par- 
ticular organic lesion of the heart, namely, stenosis of the mitral 
orifice; and I would add, that no other acoustic sign of itself 
affords equally certain evidence of structural lesion of the 
heart. 

Why stethoscopists had, previously to 1843, failed to appre- 
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hend this murmur, and assign to it a special significance, may, 
I believe, be accounted for by reference to a radical error, not 
even yet entirely exploded, namely, that of refusing to recognize 
the possibility of the occurrence of cardiac murmurs uncon- 
nected by causal association with either sound of the heart. 
Senac truly remarks: “Il en coute moins de decouvrir la vérité 
que de dissiper les ténebres dont on l’a enveloppée.* The 
universal acceptance of the traditional classification of cardiac 
murmurs into “systolic” and “diastolic,” and the unanimous 
refusal of pathologists to admit any outside the domain of the 
sounds of the heart, led, as a necessary consequence, to a forced 
interpretation of murmurs occurring within the periods of 
silence. Hence it was that murmurs associated only by prox- 
imity with the sounds of the heart were designated as systolic 
and diastolic respectively. 

If it had been realized that both the systole and diastole of 
the ventricles, and the diastole of the auricles, are continued 
through the periods of silence, and that the systole of the 
auricles occurs only within one of these periods, the error of 
assigning murmurs to the periods of sound exclusively would 
not have been committed. That the direct mitral murmur has 
been frequently, and by able and acute observers, recognized 
and described as diastolic in rhythm, the preceding references 
and quotations will have shown. This error seems difficult to 
comprehend, owing to the much closer relationship which the 
presystolic murmur holds to the first than to the second sound. 
In some instances, I doubt not, the mistake has been made, of 
assuming the first sound to be the second, owing to its remark- 
ably sharp, clear, and clicking character,+ whilst the veritable 
second sound was dull, and as frequently happens in these cases, 
partially masked at the apex, so as to resemble rather an im- 
perfectly pronounced first sound. 

In other examples, fewer in number, where the two sounds of 
the heart were correctly identified, I believe the error has arisen 


* Traité de la Structure du Cvur, de son Action, et de ses Maladies, 1749, Preface, 
p. Xxix. j 

++ Markham, Gairdner, and Sanders have adverted to this character of the first 
sound in connexion with mitral stenosis. 
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from the fact that the murmur occupied the greater portion 
of the long pause, and was therefore notably out of time with 
the first sound; in such cases it has been described as “ dia- 
stolic,” in the sense of’ being non-systolic. The former of these 
errors, namely, that as to identification of the sounds, may be 
avoided by applying the finger to the carotid artery whilst 
the sounds are being scrutinized; it will thus be found that 
the sound succeeding the murmur is synchronous, or approxi- 
mately so, with the carotid pulse, and that it must therefore 
be the first, notwithstanding its unnatural character. The 
establishment of this fact will at once lead to a correct desig- 
nation and interpretation of the murmur. The second-mentioned 
error cannot occur if the auscultator in the first instance re- 
cognize the possibility of murmurs within the periods of silence, 
and then correctly apprehend the rhythm of that under ex- 
amination. The “binaural stethoscope” of Dr. Scott Alison 
has been recommended by Dr. Gairdner as an aid to the iden- 
tification of the sounds of the heart in doubtful cases, one of 
the bell-ends being placed over the apex, and the other over 
the base of the heart. I have tried this instrument, but owing 
to the difficulty of keeping it steadily fixed in the ears, and the 
rustling noise which it consequently produced, together with 

the irritation to the ears thence arising, I was forced to give 
it up after a few trials. The “bruit de rappel” of Bouillaud, 
or reduplicated second sound, is, no doubt, eminently suggestive 
of narrowed mitral opening, because associated oftener with 
that than with any other condition; but it is by no means 
pathognomonic of this lesion. Further on I shall adduce an 
example (Case 86, J. Hutchinson) of this phenomenon in con- 
nexion with double aortic murmur, where mitral narrowing did 
not exist. (See pages 127 and 166.) 

The identification of presystolic murmur : depends mainly 
upon its rhythm, which coincides with the terminal portion of 
the long or diastolic pause. It commences at an interval after 
the second sound, usually considerable, and corresponding to at 
least two-thirds of the entire pause, but variable in different 
cases according to the degree of narrowing of the orifice; the 
greater that degree the more protracted will be the murmur, 
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and the shorter the antecedent silence by which it is separated 
from the preceding second sound. A distinctly appreciable 
interval does, however, exist in every typical case between the 
second sound and the murmur, whilst in no case does a period, 
however short, intervene between the murmur and the succeed- 
ing first sound. 

The rhythm of this murmur is, therefore, accurately described 
as presystolic, a term borrowed from Gendrin, by which is im- 
plied that the murmur distinguished by it is immediately ante- 
cedent to the first sound, running quite up to, but not infringing 
upon that sound, and of variable length in the direction back- 
wards, in proportion to the degree of contraction of the mitral 
orifice, but leaving, with rare exceptions, an interval between it 
and the preceding second sound. 

The murmur is thus more closely related to the first than to 
the second sound, but in point of fact is distinct from both, 
and belongs exclusively to the period of normal diastolic 
silence. 

The exceptions alluded to in the preceding paragraph render 
it necessary, in order to present a synoptic sketch of this mur- 
mur under its various modifications, to classify the latter under 
four heads, as follows: 

1. The typical presystolic murmur, which answers to the 
preceding description, and is characterized mainly by 
being -prefiwed to the first sound, and separated from the 
preceding second sound by a long interval of silence. 

2. Next in frequency of occurrence to the preceding, often 
succeeding to it, and representing a greater degree of 
contraction of the mitral orifice, is a murmur of double 
rhythm, or broken up into two fragments, one of which 
adheres as a prefix to the first sound, and represents 
the ordinary presystolic murmur, whilst the other suc- 
ceeds the second sound, being appended to it as a 
suffix; these two fragments being separated by a brief 
period of silence (see Cases of M. E. Coates, M. Fergus- 
son, and T. Doyle). 

3. A protracted murmur extending backwards from the first 
quite to the second sound, covering the whole period of 
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the long pause, and representing a further development 
of the preceding disintegrated murmur by a bridging over 
of the interval of silence, and union of the two frag- 
ments, and indicating a still further degree of contraction 
of the orifice (Cases of T. Doyle, Jane Conroy, and Mary 
Brennan). 

4, A murmur extending not backwards but forwards, and so 
completely fused into the first sound that it seems to be 
but the emphasized initial portion of it. This form in- 
dicates a much contracted and very ua state of the 

orifice (Case of Thomas Ward). 

The preceding category exhibits concisely the various forms 
of presystolic murmur which have come under my notice. The 
three first are set forth in the order of their frequency, and 
represent, as I believe, so many stages of progressive develop- 
ment of one common lesion. It does not follow that every case 
must pass through these several stages, and exhibit in its pro- 
gress the various modifications of murmur above mentioned. 
Death may result from various complications, or from the 
effects of the disease itself, in any one of these stages. The 
Jast-mentioned form is the rarest of all, and indicates, in an 
especial manner, a scabrous condition of the orifice, with, pro- 
bably, a pendulous flap or tongue depending into it, and capable 
of protracting an ordinary presystolic murmur by vibration. 

The transition of the first form into the second, and of the 
second into the third, in the progress of morbid change of the 
mitral orifice, may, in my view, be explained by reference to 
the peculiar rhythm of auricular movement, as already ex- 
plained at page 206. When obstruction exists only in a 
moderate degree, the resultant murmur coincides with auricular 
systole properly so called, or with what I have designated “ the 
momentum of auricular contraction,” and therefore immediately 
precedes the first sound of the heart. When, in the further 
progress of organic change, obstruction has increased, another 
murmur is developed, corresponding in time to the period of 
passwe influx of blood from the auricle, the result of the passive 
reaction of its walls from a state of temporary distension, on the 
cessation of ventricular systole. Hence, this latter murmur is 
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postdrastolic in rhythm, that is to say, it immediately follows 
the second sound. The interval of silence by which these two 
murmurs, or rather fragments of the same murmur, are sepa- 
rated, corresponds to the period of normal repose of the auricle, 
succeeding the passive, and preceding the active contraction. of 
its walls. But where mitral obstruction has advanced to the 
last degree compatible with the maintenance of a vitalizing 
circulation, even this interval is bridged over by a prolongation 
of the postdiastolce element of murmur into the presystolic. 
Hence the prolonged murmur covering the entire of the long 
pause indicates the highest degree of mitral obstruction com- 
patible with life.* 

The quality of presystolic murmur is always more or less 
harsh, and usually decidedly so;+ it is, in its typical form, 
much better represented by the brwit de rouet rrrr of Bouil- 
laud, than by the brut @aspiration, which he regards as patho- 
gnomonic of contracted orifice. 

The harsh and disagreeable quality of the murmur is further 
illustrated by the frequency with which it is associated with 
fremitus. 

I have elsewhere{ stated that “a murmur of this character 
and rhythm, loudest at the left apex, not audible, or faintly so, 
at the base, and not transmitted, save occasionally to the left 
side of the lower dorsal spine, may be regarded as diagnostic of 
mitral obstruction.” 

A longer experience has afforded me no reason to alter or 
modify this statement in any particular. 

It would be difficult, bearing in mind these specific characters, 


* The distinction above made, and the grounds upon which it is based, are, I am 
glad to perceive, virtually implied by Dr. G. W. Balfour in a very able article on 
this subject, published in the Zdinburgh Medical Journal, for November, 1871. 

+ I cannot by any means agree with Hope (opus citat. p. 83) in the opinion that 
“no roughness attends the murmurs from influx from the auricles into the ventricles.” 
See my cases of mitral obstruction, passim. Doctor Flint (A Treatise on the 
Principles and Practice of Medicine, third edition, 1868, p. 325) on the contrary, 
revokes the statement which he made in the two first editions of his book, to the 
effect that presystolic murmur was soft in tone, avowing the conviction forced upon 
him by longer experience, that the murmur in question is usually harsh and un- 
pleasant to the ear. 

+ «Clinical Lectures,” Medical Press and Circular, July, 1866. 
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to mistake presystolic murmur for any other. Nevertheless this 
error has been not unfrequently committed ; mainly, I believe, 
from failure to correctly appreciate its peculiar rhythm. 

Hitherto I have met with only three sources of error in the iden- 
tification of this murmur, namely: (a) Localized apex attrition 
murmur of presystolic rhythm, and associated with presystolic 
fremitus ; (0) Prolonged bellows murmur confined to the area 
of the apex, replacing the first sound, and extending quite up to 
the second sound which was associated with diastolic impulse. 

In this last-mentioned group the substitutive systolic apex 
murmur, covering the period of the first sound and of the short 
pause, and touching the second sound, might readily have been 
mistaken for a murmur of presystolic rhythm; and the muftled 
second sound associated with impulse at the left apex, quite as 
readily mistaken for the first (see Case of Margaret Connor). 
The diagnosis, however, was not difficult, and rested upon three 
considerations, namely, the synchronism of the murmur with 
systolic impulse and carotid pulsation; secondly, the fact that 
at the base a second sound was heard free from murmur, which, 
as the stethoscope was shifted by short stages towards the apex, 
became gradually audible, whilst the second sound became at 
first faintly, and then distinctly associated with it as the apex 
was approached. It was manifest, therefore, that the connexion 
between the murmur and the second sound was entirely casual. 
Thirdly; the quality of the murmur which was soft and blowing, 
also furnished a valuable, although an apparently trivial element 
of negative diagnosis. 

(c) Reduplication of the first sound at the apex by reso- 
lution into its two elements, the former of which, being 
dull and masked, and immediately preceding the latter which 
was shatp and might readily be mistaken for the modified first 
sound of mitral contraction, is liable to lead to a mistake of 
identity for presystolic murmur. The differential diagnosis, 
however, may be readily made by reference to the time of 
carotid pulsation, which will be found to coincide with the 
quasi murmur; and to the quality of the sound, which is 
entirely devoid of harshness, a condition, as far as I know, 
never associated with the murmur of mitral stenosis, 
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I have already stated that the murmur of mitral obstruction 
is harsh and unpleasant to the ear; I have never met with an 
example which constituted an exception to this statement, 
notwithstanding that Markham maintains that softness is a 
quality essentially characteristic of presystolic murmur. 

The differential diagnosis of apex-friction sound of single and 
presystolic rhythm is attended with much greater difficulty, 
because it is usually associated with fremitus of corresponding 
rhythm, is loud, not transmitted, and not associated with left 
ventricular hypertrophy. It is, however, not steady or uniform 
as to rhythm, quality, or loudness; is intensified by pressure, 
which likewise causes some degree of pain, and is associated 
with a history of pericarditis, and usually with double frotte- 
ment if observed early.* Dr. Chambers’ test will also be found 
to afford assistance in a difficulty of this kind.+ 

Possibly, also, a murmur caused by patency of the foramen 
ovale, or by an aneurism of either auricle, may be mistaken 
for it; I have not, however, met with an example of error in 
diagnosis arising from either of these causes. 

The principle of intersonal murmurs being thus admitted in 
the general recognition of the typical representative of this class, 
the presystolic murmur, I fail to perceive on what grounds the 


remaining members of the group can be logically ignored. Of 


postsystolic murmur I have met with and noted five examples. 
In three of these the murmur was confined to the area of the 
apex, and in two out of this number it was non-organic as to 
cause, traceable in one to excessive tobacco-smoking (case of 
W. Doyle,) and in the other, a female, to nervousness, and 


* In many cases of pericarditis, limited to the apex, the friction-sound is single 
and systolic, or pseudo-presystolic from its commencement to its extinction. A 
careful scrutiny of the rhythm of such, and their subsequent and early cessation, will 
enable the auscultator to avoid error. 

+ Clinical Lectures. If the ear be slowly and partially withdrawn from the stetho- 
scope applied to the chest at the seat of murmur, the latter will cease to be heard 
if it be exocardial ; whereas, if endocardial, it will be distinctly heard so long as the 
ear touches the stethoscope, however lightly. I have repeatedly made use of this 
test in doubtful cases, and have invariably found the evidence afforded by it, 
whether positive or negative, to coincide with that derived from more trusted 
sources, 
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associated with nervous palpitation (Case of “a woman”).* In 
the third case in this category (that of Catherine Hughes) there 
was organic alteration of the mitral valve and concomitant 
hemiplegia. 

In one case only (No. 95, Lawrence Carolin) the postsystolic 
murmur was basic, and due to trivial alteration of the aortic 
valve, as shown by post mortem examination of the heart. 

The fifth example alluded to above (case of Catherine Field) 
was one of pseudo or attrition-murmur, of single rhythm, and 
by its want of fixity of character, perceptible though slight 
variation of rhythm, and manifestly superficial location, readily 
distinguished from organic murmur of endocardial origin. 

As to the rhythm of postsystolic murmur, it occupies that 
portion of the short or systolic pause immediately succeeding 
the first sound, the périsystole of Gendrin. It is always in 
continuity with the first sound, occasionally coinceptive with 
it, but extending beyond it into the brief period of silence 
intervening between the first and the second sound. The pre- 
systolic and the postsystolic murmur may be therefore regarded 
respectively as a prefix, and a suffix of the first sound. In quality 
likewise the two murmurs present a striking contrast ; for 
whilst, as already stated, the presystolic murmur is invariably 
harsh and vibratory, the postsystolic murmur has been, within 
the range of my experience, no less uniformly soft and blowing 
in character. 

Postsystolic murmur is by no means of equal value as 
evidence of valvular lesion when located at the apex and at the 
base of the heart respectively. In the former situation it is in 
most instances due to atony or temporary relaxation of the 
walls of the left ventricle, in consequence of which, and inde- 
pendently of any degree of structural alteration of the valves, 
as I have elsewhere explained, the parietes of the ventricle 
expand at one or more points under the centrifugal pressure of 
the contained blood at the acme of systole, and if these points 
happen to coincide with the attachment of the papillary 

* Vide “ Neuroses.” 


} “On the Pathology and Diagnosis of Non-Organic Mitral Regurgitant Mur- 
murs,” British Medical Journal, December, 1867. 
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muscles, one or both segments of the mitral valve are of neces- 
sity partially lifted off the orifice, and a slight reflux current, 
commencing with the acme of systole, and therefore with, or 
immediately consecutive to, the impulse and the first sound, 
with a corresponding murmur, are the immediate result. 

It is conceivable, however, that murmur of this rhythm may be 
produced at the mitral orifice by incipient or partial valvular 
disorganization, as yet not sufficiently advanced to cause systolic 
reflux. I have not however, met with an example which would 
‘warrant a more positive statement upon this subject. 

At the aortic orifice, on the contrary, so far as I have observed, 
postsystolic murmur is invariably caused by valve-lesion of an 
obstructive character, but partial in degree, and quite inadequate 
to the production of valvular incompetency. In the only ex- 
ample which has fallen under my notice I incline to think the 
murmur, though postsystolic, was likewise systolic in time ; 
in other words, that it commenced with the first sound but 
extended beyond it into the short pause; the former portion 
being masked by the normal sound. 

I have met with only one example of prediastolic murmur, 
and in that I was afforded the advantage of a post mortem 
examination. The murmur was aortic in site, and one of the 
segments of the aortic valve was thick and perforated, and when 
closed, occupied a lower level than the other two segments 
(see case of Delany, disease of aortic valves.) 

A pericardiac friction-sound may have this peculiar rhythm, 
at least seemingly, or even actually for a brief period, as illus- 
trated by the case of P. Costello.* 

In reference to the phenomena of precordial morbid sounds, 
pericarditis holds a position analogous to that which hysteria 
occupies in relation to subjective manifestations ; it mimics or 
simulates each of them in turn, yet in such fashion that it is 
with no great difficulty distinguishable from them. 

Postdiastolic murmur is a veritable sign of much significance 
and not rare occurrence. As its name implies, it immediately 
follows the second sound, seeming to arise out of it, and extend- 

* This murmur is not included in the scheme at page 187, because when that 


scheme was drawn up I had not met with the above, or any other examples of 


murmur of this rhythm. 
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ing beyond it to a variable length into the long pause. It is, 
therefore, the opposite of the presystolic murmur, which com- 
mences towards the close of the long pause, and extends up to 
the first sound. 

Of murmur of this rhythm I have observed eleven examples ; 
four were located at the apex, and seven at the base of the 
heart ; the former were harsh, the latter soft in quality. 

Out of the latter category I was afforded two post mortem 
examinations of the heart. In both these cases the murmur 
was aortic, and superadded to a sharp and clear second sound, 
and in both the aortic valves were incompetent. In one of 
these (Case 78, John Lalor) which yielded also a systolic basic 
murmur, the sigmoid valves of the aorta were rolled or 
‘shrivelled up at their free margins, so as to oppose a seam-like 
barrier to efflux from the ventricle, and likewise to admit, by 
incompetence to close the orifice, a reflux axial current during 
diastole. 

In the second of these cases (Case 28, William H.) there 
was no murmur whatever save the postdiastolic, which was 
basic in origin; and dissection revealed a state of the aortic 
valves incapable of opposing an obstacle to the outflowing 
current, but incompetent to completely close the orifice and 
prevent reflux; thus, the antero-right segment was opaque and 
somewhat thickened throughout the “lunula,”’ and drooped by 
this portion towards the ventricle, somewhat below the level of 
the other segments, so as to allow partial regurgitation under 
high pressure. 

In both these cases the sigmoid valves, though incompetent to 
close the axial portion of the passage, were otherwise structu- 
rally healthy, and capable of yielding a sound of tension. 

I am warranted, therefore, in regarding postdiastolic murmur 
as pre-eminently basic in location, and affording evidence, when 
so situate, of disorganization of the sigmoid valves engaged, by 
no means advanced, and permitting only partial reflux at the 
acme of arterial reaction, without entailing loss or even impair- 
ment of the second sound of the heart. 

This murmur, at the apex, is theoretically important. In the 
only four cases of it so located which I have met with, there 
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was undoubted organic disease of the heart. In one of these 
(Case of Mary E. Coates) I have made the presumptive diag- 
nosis of ageravated mitral constriction, a condition which may 
be readily conceived competent to give rise to a murmur of this 
rhythm, by causing an eddy in the current entering the ventricle 
by the mitral orifice at the first moment of diastole.* At this 
moment, as previously shown, the blood which has been accu- 
mulating within the auricle during ventricular systole, is urged 
forward into the ventricle by the pressure of accumulation a 
tergo. If the constriction of the orifice happen to be very 
considerable, a murmur may be produced by this influx, and 
coinciding in time with the initial portion of the long pause, 
the péridiastole of Gendrin. The murmur so produced would 
be not inappropriately designated an apex-postdiastolic murmur. 

It will be perceived, however, that I ventured on only a 
presumptive diagnosis in this case, firstly, because I had then 
met with only one other example, to be presently mentioned, 
of murmur of this rhythm at the apex; and secondly, because 
in neither had I the advantage of the conclusive evidence 
afforded by an autopsy.t 

In the second example of apex postdiastolic murmur pre- 
viously mentioned (Case of Eliza Donaghan) I have reason to 
conclude that the murmur was of a guasi nature, and due to 


pericarditis, illustrating the multiform or protean character of | 


the acoustic signs of this disease. t 


* Since the above was written (1870) this patient has been repeatedly examined 
by me, the physical signs remaining unaltered. In March, 1873, she was again ad- 
mitted into hospital for dyspnoea and hemoptysis. The murmur was then of double 
rhythm, i.e., it consisted of a postdiastolic and a presystolic element. She is still 
(June 22, 1873) in hospital, expectorating large quantities of blood from time to 
time, and passing it alternately from the vagina, and the murmur remains as at the 
date of her admittance (see case). 

+ L have, since the above was written, met with two other examples of murmur 
of this rhythm at the apex, and included them in the preceding total. The “ pre- 
sumptive” diagnosis of that date has since become positive, as already stated, and 
the sign itself, in place of being merely suggestive, has assumed in my mind a 
pathognomonic significance. 

Ido not include in this category examples of presystolic murmur prolonged 
backwards into the péridiastole, or in other words, of postdiastolic and presystolic 
murmurs conjoined. Of such the case of the boy Thomas Doyle presents a good 
example, , 
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The designations systolic and diastolic as applied to murmurs, 
although meaning strictly coincidence in time with ventricular 
systole and ventricular diastole respectively, and therefore 
including the pauses as well as the periods of sound; have 
come by conventional usage to imply synchronism with the 
sounds only. 

No doubt this limitation was due to the physiological error 
to which Laennec gave currency, namely, that the sounds of the 
heart represented the periods and the duration of its state of 
activity, and the pause or silence a state of complete repose of 
the heart. I have already endeavoured to show that there is 
no repose of the heart in the sense of total absence of move- 
ment, active or passive, of its chambers: whilst the ventricles 
are in a state of active contraction the auricles are undergoing 
passive expansion, and vice versa. 

Now, although passive expansion or relaxation implies 
diminished disintegration of tissue, and nutritive renovation, 
it by no means implies absence of movement; and whilst one 
set of chambers is in this state of passive movement, the other 
set is in a state of actwe movement of corresponding duration. 
If this view be correct, and I believe it will not now be ques- 
tioned, there is absolutely no period of the cardiac cycle during 
which two of its chambers are not in active contraction, and 
two others undergoing passive expansion. 

The terms systolic and diastolic, although therefore critically 
incorrect in their usual application, as distinctive of the special 
rhythm of cardiac murmurs, have come, nevertheless, to acquire 
a definite meaning and value in pathology, and therefore may 
be retained with much convenience. 

The precise relationship of murmurs to the sounds of the 
heart, as well as to the periods of the cardiac cycle occupied 
by those sounds, should receive careful attention, because of 
its great diagnostic value, not so much in regard to the nature 
and the site of the disease, as to its degree and prospective 
gravity. 

In this sense cardiac murmurs may be conveniently classified 
as substitutive or replacing, and concomitant or accompanying 
murmurs. 
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The former, as superseding the normal sounds, indicate a 
greater degree or more advanced stage of valvular disorganiza- 
tion than the latter, which merely accompany them; and 
although the valves may be utterly disorganized at the outset 
owing to the extreme violence and gravity of the disease, or to 
the serious character of the mechanical injury which they may 
have sustained, and murmur alone have come to represent the 
normal sounds ab initio, the process of disorganization is usually 
much less rapid, and its progress may be noted with accuracy 
from month to month, chiefly by reference to the altered rela- 
tionship of the murmur to the sounds as above indicated. I 
have repeatedly followed the downward progress of a case in 
this way from its earliest period to the end. 

The pitch and quality of murmurs have been already dis- 
cussed. The terms made use of by authors to designate these 
in their several shades remain to be enumerated, together with 
the causes to which they have been attributed respectively. 

1. Bruit de sowffet (Laennec) is of high pitch, and caused, 
according to Laennec, by spasmodic contraction of the heart or 
arteries; and according to Bouillaud, by vegetations on the 
valves incompetent to produce obstruction. Hope maintains 
that this murmur, as all other organic murmurs in their degree, 
is due to modifications in the current, occasioning increased fric- 


tion and vibration. I regard regurgitation as par excellence the 


cause of intracardial bellows murmur; and further, I can recall 
very few examples of obstructive murmur which were, strictly 
speaking, of this character, and still fewer regurgitant murmurs 
of the opposite type. 

I am bound, therefore, to conclude, that although friction has 
a share in the causation of reflux murmur, it is not by any 
means the principal cause of that phenomenon, which, owing 
to the special character of softness which it all but uniformly 
presents, I incline to attribute to the condition which is common 
to all cases of regurgitation, namely, commixture of two cur- 
rents moving, or tending to move, in opposite directions. 

Laennec held that bruit de soufflet was the result, as above 
stated, of simple spasm, and did not indicate the existence of 
any organic lesion of the heart or arteries. Its rhythm he held 
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to be almost always diastolic; whereas Bouillaud maintains it 
is most frequently systolic. With this latter opinion my own 
experience coincides; it amounts to this, that the number of 
examples of valvular disease, including a// stages, in which 
bruit de soufflet is systolic in time, vastly exceeds that in which 
it is diastolic. When it is borne in mind that all valvular 
lesions of inflammatory origin are at the outset proclaimed by 
murmurs of a soft and aspiratory character, it will only be neces- 
sary to add that mitral and aortic systolic murmurs conjointly, 
exceed in number aortic diastolic murmurs, in order to establish 
the truth of the foregoing proposition. 

Bouillaud likewise asserts that narrowing of one of the 
orifices is, by giving rise to increased friction, the cause of 
murmur in ninety-nine out of one hundred cases where it exists. 
M. Piorry says not once in twenty cases. There is always 
associated with mitral narrowing, save where great debility of 
the heart exists, a murmur, but of a harsh character. 

Under the generic title of bruit de soufflet, Laennec included 
four species, namely :— 

(a) B. de soufflet, properly so called. This is associated by 
Bouillaud with stenosis and indurated valves arising from 
fibrous or cartilaginous, rather than from calcareous, change. 

(6) B. de scie, which is attributed to the same cause, with 
calcareous induration, by Bouillaud. 

(c) B. de rdpe. 

(d) B. de lime a bois, The two last are caused by great con- 
striction, with calcareous rough and uneven valves, and strong 
contraction. 

To the preceding Bouillaud adds, as a fifth species of tine 
bellows murmur, 

(e) B. de roucoulement. 

I cannot perceive the slightest resemblance between the genus 
and the alleged species above mentioned, with the exception of 
the first. On the contrary, I regard them as in no respect ger- 
man, and even as representing opposite pathological conditions ; 
the former, softness of texture, smoothness of surface, and inade- 
quacy of valves; the latter, rigidity or calcification of tissue, 


roughness of surface, and in most instances obstruction of 
valves, 


15 
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2. B. sec dur parcheminé, associated with thickening and 
rigidity of the valves, especially the mitral (Bouillaud). 

3. B. daspiration, indicative of mitral constriction, according 
to Bouillaud. I have already stated my opinion that this does 
not represent the murmur of mitral narrowing. 

4. B. de scie, ssss prolonged, (do.). 

5. Bde rouet, rrrr prolonged, (do.). 

This last I believe fairly represents the usual quality of pre- 
systolic murmur, as already stated. 

6. B. de rape (do.). 

7. B. de lime (do.). 

8. B. de siflement musical (do.). 

9. B. de fusée (do.). 

Murmurs of the quality of any of the six last mentioned 
arise from stenosis with indurated valves, according to Bouil- 
laud. 

10. B. de flot (do.). 

11. B. de miaulement (do.), in mitral narrowing. 

12. B. de tintement métallique of Bouillaud, and attributed by 
him to ossification of the heart or pericardium. I have met with 
three examples which correspond with the description of this 
murmur given by Bowllaud, and which, I think, would be 
more appropriately named &. de tintement gastrique, because 
in my opinion due to gastric resonance imparted to the right 
ventricle of the heart through the diaphragm. It is not always 
systolic, as stated by Bouillaud; of three examples of it which 
have come under my notice, it was postdiastolic in two, and sys- 
tolic in one only. In two of these it was strictly confined to the 
sixth and seventh costal cartilages about one inch to the left 
of the sternum, and in the third to the base of the xyphoid 
cartilage. The resonance was peculiar and unmistakeably 
gastric, and consisted rather in an after-tone or echo than an 
accompanying ring. ; 

13. B. de timbre enroué, dpre ow félé. (do.), depends upon a 
tumid, soft, and spongy state of the valves. 

14. B. rauque (do.). These two last-mentioned murmurs re- 
present endocardial murmurs of the lowest pitch. 

15, B. de frélement (do.), indicative of earliest stage of peri- 
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carditis, in which the serous surfaces are dry, and as yet free 
from false membrane; but when it is very loud and decided, 
resembling the bruit de rape or bruit de scie, there is already 
false membrane. This murmur resembles the noise made by the 
rumpling of silk or new paper; it is usually double, more pro- 
nounced during systole than during diastole, superficial, as if 
produced close to the ear, and diffused. In all these particulars 
it differs from valve-murmutr. 

16. B. de cwir neuf (Collin), also diagnostic of pericarditis, 
but in the stage of false membrane which has become dense, 
firm, elastic, partially-adherent, and is subjected to strong ten- 
sion; it is less common than the last-mentioned, and espe- 
cially accompanies ventricular systole. 

17. B. de raclement (Bouillaud), due to grating of rough and 
hard surfaces, and isochronous with the action of the heart, or 
of double rhythm; it indicates osteoid plates in the pericar- 
dium. 

The three last-mentioned qgwasi-murmurs are modifications of 
the attrition sound of pericarditis, for which the title of “ mur- 
mur” is highly inappropriate; whenever a veritable bellows 
murmur is associated with pericarditis Bouillaud regards it, 
and very correctly in my judgment, as evidence of the compli- 
eation of endocarditis. 

18. B. de frottement sec (Gendrin), of systolic and diastolic 
rhythm, superficial, confined to the precordium, and due to the 
forcible rubbing of the opposed surfaces of a healthy pericar- 
dium upon one another during palpitation. 

19. B. de va-et-vient (Gendrin), due to inadequacy of the aortic 
or pulmonic valves, and being in rhythm, according to Gendrin, 
perisystolic and prédiastolic. This is the “to and fro” murmur 
of modern writers, of which the former element is undoubtedly 
systolic, and the latter diastolic in rhythm. 

I have excluded from my classification murmurs of alleged 
prediastolic rhythm ; but, as already stated (p. 220), I have 
recently met with a veritable example of murmur of this 
rhythm, and had the advantage of associating it with a definite 
valvular lesion by post mortem examination of the body. 

I shall now advert to other and more special characteristics 

15* 
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commonly made use of to distinguish murmurs. But inasmuch 
as these features imply a foregone conclusion as to the special 
site and effect of the structural change which has given rise to 
the murmur, they have not been considered in connexion with 
those already discussed, which lead to rather than asswme a 
specific diagnosis. 

Of such a character are the designations mitral, aortic, tri- 
cuspid, and pulmonic; which become still more specific and 
precise in conjunction with the terms direct, obstructive, or 
affuc ; and indirect, regurgitant, or reflun. 

Thus, a substitutive regurgitant mitral murmur would mean 
the same thing as a substitutive systolic left apex-murmut. 

The latter, however, would be the preferable formula to adopt; 
because, as already stated, it leads to, rather than anticipates 
a conclusion. 

As previously mentioned, Laennec held that bruit de soufflet 
was proximately caused by simple spasm. 

Gendrin regarded friction as the sole cause, and accordingly — 
named the most simple murmur bruit de frottement. 

Reflux is, par excellence, the cause of bruit de soufflet, as M. 
Filhos long since urged.* 

Bouillaud considered narrowing of one of the orifices, by 
increasing the friction between the orifice and the blood, as the 
- principal cause. ; 

According to the same authority, the second cause of B. de 
soufflet, in the order of numerical frequency, is fibrinous con- 
eretions engaging in the orifices. 

Third. Hypertrophy and dilatation of the left ventricle con- 
secutive to aortic stenosis. 

Fourth. Tumefaction of valves, as in an early stage of endo- 
carditis; vegetations and cartilaginous or calcareous plates upon 
them without alteration in size of orifice. 

Fifth. Adhesion of valves to adjacent walls of ventricle, and 
consequent inadequacy. 

Sixth. Dilatation of any of the orifices, and valvular in- 
competency arising therefrom. 

Seventh. Hypertrophy with dilatation of the left ventricle. 


* Dissertation Inaugurale, 
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Bellows murmur likewise occurs occasionally after fatigue, 
effort, or moral emotion, in connexion with violent action or 
palpitation. 

Eighth. Chlorosis and anemia; murmur of a faint character. 

Ninth. A temporary bruit de soufflet after great loss of blood. 

Bouillaud says that reflux murmur, aortic or mitral, is single, 
whilst that of constricted orifice is frequently double. 

The former proposition is all but universally true; as valvu- 
lar disease, whether mitral or aortic, primarily regurgitant, very 
rarely assumes in the progress of organic change the character 
of the twofold lesion. And seeing that, in tissues which are 
themselves the seat of chronic disease, wasting is the all but 
universal law, this truth might have been theoretically accepted. 

In regard to the second assertion, viz., that the murmur of 
constricted orifice is frequently double, I find that such was the 
case in nearly one-third (eighteen out of sixty-three) of my cases 
of mitral narrowing; whilst, of thirty-three cases of aortic 
obstruction, the murmur was double in twenty-six. 

I have not met with an example of adhesion of the valves to 
the walls of the ventricle, (No. 5) as a cause of valvular incom- 
petency. Of valvular inadequacy arising from dilatation of the 
orifice (No. 6) without structural disease of the valves, I have 
observed and recorded several examples, in which the lesion was 
either aortic or tricuspid, but very few indeed in which it had 
its seat at the mitral orifice. 

The examples of bellows murmur (No. 7) attributed to fatigue, 
moral emotion, palpitation, etc., I regard as instances of a dyna- 
mic murmur due to atony and temporary yielding of the walls 
of the left ventricle, with consequent reflux.* 

Laennee says:+ “Bruit de soufflet may accompany the dia- 
stole of the heart, and that of the arteries, and is so associated 
with them that it replaces and supersedes entirely their natural 
sound, so that at cach diastole the ventricle, the awricle, or the 
artery in which the phenomenon takes place, yields distinctly a 
bellows sound which ceases during systole.” 

In the words which I have italicized, the illustrious Laennec 

* See Paper by the author, British Medical Journal, December, 1867. 
t Traité de VAuscultation Médiate, tom. ii., p. 422. 
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clearly implies his acquaintance no less with murmurs of reflux 
than with those of afflux; and no less plainly intimates the dis- 
tinction between systolic and diastolic murmurs, although not 
admitting them by name, and attaching undue importance to 
the less effective movement of diastole. Thus, for example, the 
auricular diastolic murmur of Laennec, coinciding with ven- 
tricular systole, would be a systolic murmur in modern termino- 
logy, and therefore either mitral regurgitant, or aortic obstructive. 
The same may be said of his arterial diastolic murmur; whilst his 
ventricular diastolic murmur would be, according to modern in- 
terpretation, either aortic regurgitant, or mitral obstructive ; the 
latter being incorrectly regarded as diastolic. 

Notwithstanding the indubitable priority of Laennec in pro- 
mulgating, at least impliedly, the doctrine of regurgitant mur- 
murs as above shown, Hope claims to have been, in his work 
published in 1831, the first to describe and invite special atten- 
tion to murmurs of regurgitation. 

No doubt he described them more specifically, and with greater 
precision than did Laennec; but to assert, as he does, that the 
French authors prior to himself, including Laennec, were unac- 
quainted with the phenomenon of reflux as a cause of murmur, 
seems somewhat in excess of what facts warrant. 

The area of apex murmurs may be represented by a circle of 
about three inches diameter; or rather by a series of concentric 
circles or zones, of which the external would possess this dia- 
meter, and the central, corresponding to the area of apex pulsa- 
tion, a diameter of about one inch. The centre of this circle, at 
which the pulsation of the apex may be detected by the hand 
placed flat upon the precordium, is located in the fifth imter- - 
costal space of the left side, one inch inside the nipple line, 
two inches from the edge of the sternum, and about the same 
distance below the nipple-level. The localization of this area 
depends entirely upon that of the apex itself, which is subject 
to variation dependent upon (a) the position of the body, (0) 
the relative volume of the two ventricles, and (c) the volume 
and condition of adjacent organs. The position of the apex 
may be ordinarily determined by the application of the hand as 
already mentioned ; this may be accomplished most readily and 
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satisfactorily by means of that portion of the palm correspond- 
ing to the roots of the fingers, which possesses a tactile sensi- 
bility of great delicacy in regard to impressions of this kind, 
due, probably, to the great extent of surface presented, by which 
the advantage of comparison with the adjacent cutaneous sur- 
face is obtained. In the event of no apex pulsation being 
discoverable, as occasionally happens, for example in great 
obesity and in the subjects of weak-acting or fatty heart, a 
slight inclination of the body to the left side, or placing it in 
the prone position, may enable the examiner to detect the apex- 
beat. Where even these measures fail, the point of the thoracic 
surface corresponding to the apex may be easily determined by 
fixing that of greatest intensity of the first sound, which coin- 
cides with the apex-point, and may be quickly ascertained by a 
practised auscultator. It must be remembered that the position 
of the apex varies slightly with that of the body, shifting about 
half an inch to the right or left side with a corresponding 
inclination of the body, when not opposed by strong and 
extensive pericardial adhesion, or by increased volume of the 
subjacent lung. In cases of hypertrophy of the left ventricle 
with or without dilatation, but especially in the former, the apex 
is displaced to the left, and may be found pulsating at any point 
within a range extending two inches outside the nipple line. 
Or the displacement of the apex may be in the direction down- 
wards and outwards beneath the sixth rib; or even into the sixth 
intercostal space and outwards to a distance of half an inch to an 
inch external to the nipple line. The former of these displace- 
ments, which are usually due to mitral regurgitation, are the 
consequence of globular enlargement of the left ventricle ; whilst 
the latter, which, when not caused by displacement of the heart 
in its totality, are pathognomonic of aortic reflux, indicate 
elongation as well as increased diameter of the left ventricle. 
Hypertrophy with dilatation of the right ventricle may alone 
suffice to cause partial displacement of the apex to the left; but 
inasmuch as, unassociated with hypertrophy of the left ventricles 
it is usually dependent upon pulmonary emphysema, the apex- 
beat is rarely perceptible, being masked by this affection. Being 
generally preceded and accompanied by left ventricular fener 
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trophy, increase of volume in the right ventricle contributes in 
a proportionate degree to the left lateral displacement of the 
apex, which is justly attributed in greatest part to the affection 
of the left side of the heart. 

General pulmonary emphysema has the effect of displacing 
the heart downwards and inwards, and therefore of abolishing 
its pulsation in the ordinary site. In such cases the heart may 
be felt pulsating in the scrobiculus cordis, and its sounds heard 
most distinctly at the ensiform cartilage. This anomaly is ex- 
plained by the state of the lungs and the depression of the 
diaphragm. 

The apex of the heart may be displaced to the right or to the 
left in various degrees by liquid effusion into the opposite 
pleura; and by cirrhosis or other contraction in the volume of 
the lung it may be drawn towards the affected side. I have 
seen the heart displaced upwards and inwards, and pulsating 
beneath the left clavicle, in a case of inferior thoracic aneurism 
(see Aneurism, Case of Fay); and I have likewise found it 
displaced upwards and outwards by a circumscribed purulent 
accumulation in front of the liver, connected with and derived 
from an empyema of the right side. 

A murmur audible only within the area of the apex, and with 
greatest intensity at the point of apex-pulsation, would be of 


mitral origin, whether presystolic, systolic, or postsystolic. Pre- 


systolic murmur is, in the majority of cases, strictly confined to 
the apex-area. Systolic murmur, when of moderate strength, is 
likewise limited to this space ; but a loud murmur of systolic 
rhythm, and irrespectively of its quality, is transmitted up- 
wards in the left axillary line to an extent proportionate to 
its intensity, and is likewise audible in the left back near the 
inferior angle of the scapula. Postsystolic apex-murmur is 
usually soft and faint, and its diffusion is limited to the area of 
the apex. The two former are usually, but by no means in- 
variably, associated with accentuated second sound in the 
pulmonary artery, as first pointed out by Skoda.* This pheno- 
menon, itself directly dependent upon hypertrophy of the 


* A Treatise on Auscultation and Percussion, translated by Markham, 1853, 
p. 282-8. 
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right ventricle, will of course be absent in the early stages of 
both lesions previously to the increase in volume of the right 
ventricle; and throughout the disease in those cases in which 
the narrowing of the orifice or the incompetency of the valves 
exists only in a minor degree, although sufficient to give rise to 
murmur. 

The cause of mitral murmur is usually structural alteration 
of the valves or of the orifice, competent to oppose in greater or 
less degree the flow of blood from the auricle into the ventricle, 
or to prevent the closure of the valves in a degree sufficient to 
preclude reflux. 

This structural alteration is, in the great majority of cases, if 
not in all, of inflammatory origin, and the direct result of ante- 
cedent endocarditis, which manifests a predilection for invasion 
of the fibrous structures in and about the orifices; it consists 
in interstitial cell-proliferation and deposit upon the valves and 
tendinous zone. By this means the valves are thickened, uni- 
formly or at intervals, and not unfrequently attached to one 
another, or rolled up into a dense mass, offering at once obstruc- 
tion and rendering closure impossible. In such extreme cases 
the attached chord tendinez are likewise thickened, and elon- 
gated or shortened according to the fixed position of the valves. 

When the valves are thus utterly disorganized, not only are 
their functions annulled in regard to the flux and reflux of the 
blood-stream, but likewise with respect to the production of 
tension-sound ; hence, in such cases, the systolic or reflux mur- 
mur is substitutive ; in other words it replaces the first sound, 
or by depriving it of the valvular element, reduces it to the 
condition of a simple impulse-sound. In less extreme cases the 
lesion may consist in a nodular or wart-like deposition or out- 
growth on the surface or edge of the valve-segments or ten- 
dinous ring. If on the auricular surface and at the attached 
margin of the valve, such formation may simply interrupt the 
passage of the blood in its normal course, and give rise to direct, 
obstructive, or presystolic murmur only; the unaltered lunule 
of the valves being competent to effect occlusion of the orifice 
in systole, and yield a tension-sound. Hence, in such cases, 
which constitute only a very small per-centage in obstructive 
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lesion of the mitral orifice, the first sound is normal and forms 
a natural pendant to the murmur. In most of these cases, how- 
ever, the valves are thickened and incapable of yielding sound, 
which must be due to tension of the tendinous chords. If, on 
the other hand, the lunulee have undergone such structural altera- 
tion, whether by thickening, excrescence, or shrinking, as to be 
no longer capable of effectually closing the orifice, but without 
opposing in any degree the efflux of blood from the auricle, a 
systolic murmur only, accompanying or substitutive according 
to the structural condition of the valves, will be the result. An 
eddy may be produced in the blood-current from the auricle into 
the ventricle by a minute outgrowth from the auricular surface 
of the valve, or by a flake of fibrine whipped from the blood and 
entangled in the meshes of its free margin, and an afflux- 
murmur of presystolic rhythm be so developed. In such a case, 
whilst the murmur would afford indubitable evidence of the 
position of the mechanical impediment, the symptoms, whether 
subjective or objective, would be null, owing to the absence of 
any sensible impediment to the circulation; and if the valve- 
lesion be not progressive, as not infrequently is the case, it 
may exercise no influence upon the duration of life, and the 
apparent anomaly would be presented, of a person with or- 
ganic disease (?) of the heart, as declared by physical evidence, 


utterly unaware of its existence, suffering no inconvenience of 


any kind from its presence, and living to the full period even 
with enjoyment under it. Examples of this kind are com- 
paratively numerous, and afford a striking illustration of the 
impropriety of announcing openly “disease of the heart,’—a 
‘phrase pregnant with the most alarming significance to the 
uninitiated—in all cases indifferently from physical evidence 
alone.* Calcareous degeneration of the valves and adjacent 
structures whether normal or adventitious, although of more 


* T feel bound, however, to state, that although I have met with several examples 
of presystolic murmur (vide cases passim) of an imperfectly pronounced character, 
but with the peculiar rhythm, in persons enjoying fairly good health, and even 
the pleasures and gaieties of society, and have repeatedly examined them, I have no 
post mortem evidence to produce in confirmation of the above doctrine. I adhere to 
the opinion, therefore, that the characteristic harsh presystolic murmur is patho- 
gnomonic of mitral narrowing. 
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frequent occurrence at the aortic orifice, is occasionally met with 
at the mitral opening. The subjects of it are usually persons of 
middle or advanced age and gouty diathesis; the youngest 
persons in whom I have had demonstrative evidence of its 
existence were aged twenty-three and twenty-six years respec- 
tively (cases of P. MacD. and A. M.). In this form of valvular 
lesion the endocardial investment of the cretaceous masses has 
been destroyed; and the subjacent surface, rough by the mode 
of aggregation of the adventitious particles, is presented directly 
to the blood, and gives rise to a harsh, filing, or rasping 
murmur. 

As to the pathology of this form of valvular degeneration, I 
incline to the opinion that it is not necessarily, or even usually, 
preceded by acute inflammation of the endocardium. In several 
examples within my personal experience it has been found 
where there was no history of rheumatism, gout, or acute affec- 
tion of the heart. In these cases I am forced to regard the 
valvular lesion either as a primary degeneration of a special 
structure, and belonging to the same category as atheromatous - 
transformation of the arterial coats; or as the result of degenera- 
tive change in the products of chronic inflammation. 

The inflammatory deposits in or upon the surface of the 
valves not unfrequently, in chronic cases, assume a cartilagi- 
nous density and elasticity, and a pseudo-cartilaginous struc- 
ture. The endocardial covering is, however, unbroken, and the 
surface of the thickened and irregular valve therefore smooth. 
Hence, the resultant murmur is the reverse of harsh in 
quality. 

An occasional though rare cause of mitral systolic or regurgi- 
tant murmur is rupture or disintegration of one or more of the 
chord tendinez, in consequence of which the corresponding 
valve-segment is reversed in some degree at the acme of ven- 
tricular systole, and partial reflux takes place. The reversion 
of the valve, unless in the event of detachment of several ten- 
dons, an occurrence of extreme rarity, must be incomplete, as 
each segment receives a group of tendons from both papillary 
muscles. Irrespectively of the history, I am not acquainted 
with any specific character either in the symptoms or physical 
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signs by which lesion of this form may be differentially diag- 
nosed. (See Case 24.) 

The anatomical position of the root of the aorta would seem 
to imply, that the point of maximum intensity of aortic murmurs 
should coincide with the left third sterno-costal articulation and 
the adjacent portion of the margin of the sternum; but as the 
vessel is here overlain by the infundibulum of the right ven- 
tricle, the sounds emitted from it, whether normal or morbid, 
are more distinctly heard somewhat to the right, or at mid- 
sternum. This point is, however, liable to variation; thus, in 
pulmonary emphysema engaging the anterior edges of the lungs, 
the heart is displaced downwards with the diaphragm, and the 
point of maximum aortic distinctness is correspondingly de- 
pressed. Similar displacement results from great hypertrophy 
of the heart, simply by its weight. Enlargement of the left lobe 
of the liver may, on the contrary, displace the heart upwards, 
and elevate the aortic point to a corresponding extent. The 
transmission of aortic as of other murmurs is governed by the 
law of current-conduction ; hence those of systolic rhythm may 
be heard, with scarcely diminished intensity, from the mid-point 
of the sternum upwards along the middle line and right margin 
of that bone to the level of the first intercostal space, and thence 
upwards in the course of the great cervical vessels, beneath the 


right sterno-clavicular articulation, into the right side of the 


neck; and usually also, but with less distinctness, across the 
lower portion of the manubrium sterni to its left margin, and 
upwards into the neck and beneath the clavicle in the course of 
the left carotid and subclavian arteries. Systolic aortic murmur 
of extreme loudness and special harshness, if associated with 
general atheromatous transformation of the arteries, may be 
heard eyen in the primary and secondary arterial trunks 
throughout the body. I have heard such a murmur not only 
in the descending thoracic and abdominal aorta, but likewise 
in the brachial, radial, iliac, and femoral arteries. This murmur 
is also transmitted downwards as far as the ensiform cartilage, 
but is very faintly audible at that point. 

Diastolic aortic murmurs have a much more limited range of 
diffusion; they are distinctly audible at the xyphoid cartilage, 
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and over the sternum to the right of the mesian line as high as 
the second costal cartilage; but rarely, according to my ex- 
perience, in the aortic arch beyond the first curvature, and 
never in the carotid or subclavian arteries except when asso- 
ciated with aneurismal dilatation of these vessels. 

Doctor Gairdner asserts* that diastolic aortic murmurs are 
invariably propagated into the arteries of the neck, “though 
sometimes very faintly.” I have not met with a single example 
of diastolic aortic murmur which was audible even faintly in the 
carotid or subclavian arteries ; whereas, systole aortic murmurs 
may invariably be heard in these vessels. 

But aortic murmurs, both systolic and diastolic, are occasion- 
ally audible at the apex with much distinctness, and in other 
directions likewise far beyond the limits of the aortic area. 
I have heard them beneath both clayicles, and even in the left 
back. In such examples, which are strictly exceptional, the 
left ventricle is not only hypertrophied but dense and firm in 
texture, and acts with unwonted vigour ; and both it and the 
osseous framework of the chest serve as conducting media of 
sound. I cannot conceive a careful observer committing an 
error of diagnosis in such cases, due attention being given to 
the point of maximum intensity of the murmurs, and to the in- 
creasing faintness with which they are heard as the stethoscope 
is gradually shifted from this point, as a common centre, to the 
utmost limits of diffusion. Again, the identity of the systolic 
aortic murmur may be always crucially determined by its trans- 
mission into the carotids, a feature which distinguishes it from 
all other valvular murmurs. <A diastolic murmur at the apex 
is presumably not mitral. I cannot recall from my personal 
experience a single example of mitral murmur strictly diastolic 
in time.t 

A pericardial friction ead of diastolic rhythm, and closely 
simulating an endocardial murmur, may, no doubt, be heard at the 
apex, and even be confined to that situation (case Eliza Doyle) ; 
but the identification of this by means of its special character- 
istics, and above all, its rhythmical variations from day to day, 


* Edinburgh Medical Journal, vol. vii., 1861-2, p. 451. 
T See foot note, page 206, 
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cannot be attended with much difficulty. A postdiastolic aortic 
murmur is not unfrequently heard at the base, to which it is 
usually limited ; it is invariably soft and blowing, and, as its de- 
signation implies, it succeeds without interval, or by continuity, 
a second sound scarcely if at all differing from the normal sound 
in character and intensity. 

I have already expressed my opinion as to the special patho- 
logical significance of this murmur ; to the effect that it implies 
a partial, and usually an axial reflux at the orifice of the aorta, 
the valves being either in a very slight degree altered from the 
normal state, or structurally sound. I regard this murmur, then, 
as evidence either of a transitional state of the valves, an early 
stage in the process of valvular disorganization, or of dilatation 
of the aorta without valvular disease. It is therefore of much 
value as an aid to precise diagnosis, and in determining the pro- 
bable duration of life. 

Tricuspid murmurs, or those having origin at the right 
auriculo-ventricular opening, though much less common than 
murmurs at the mitral orifice, are by no means infrequent. They 
are usually systolic in rhythm, soft in character, and most dis- 
tinctly audible to the left of the middle line of the sternum at 
the level of the sixth costal cartilage, but diffused throughout 
the tricuspid area, beyond which they are never heard. A 


presystolic murmur is occasionally developed at the tricuspid 


orifice ; its rhythm is identical with that of mitral origin; it is, 
however, less loud, as might be inferred from the relative thick- 
ness and strength of the two auricles, and its point of greatest 
intensity corresponds to the fifth intercostal space one inch to 
the left of the sternum. It indicates narrowing of the tricuspid 
orifice. 

Of this lesion I have met with only three examples (cases 
of P. McD., Mary M., and Michael F.). In all three, tricuspid 
was associated with mitral constriction; and in one of these 
the latter lesion alone was diagnosed, the supplementary diag- 
nosis of tricuspid narrowing was not made, although it was 
remarked and specially noted that presystolic murmur was 
distinctly audible near the left margin of the sternum. In 
the second and third cases the twofold lesion was diagnosed, 
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Enlightened by my experience of the two former cases, in 
which the body was examined after death, I would in future 
regard the existence of two centres of presystolic murmur 
with or without fremitus, viz., at the apex, and somewhat to 
the right of that situation, in conjunction with marked sys- 
temic venous engorgement, as evidence of the double lesion of 
mitral and tricuspid stenosis. From these premises the diag- 
nosis in the third case was made.* I have never heard a dia- 
stolic murmur which I could confidently refer to the tricuspid 
orifice. 

The area of tricuspid murmurs is of an irregularly triangular 
ficure, having its base at the level of the ensiform cartilage, and 
extending from the middle line of the sternum to a point in 
the left fifth intercostal space about an inch to the inside of the 
apex. The vertex of this triangle would correspond to the 
lower edge of the left fourth costal cartilage near the sternum ; 
and its sides to two oblique lines connecting this with the 
extremities of the base. Thus, the lower third of the left 
margin of the sternum, and the inner portion, to the extent of 
about an inch and a-half, of the fifth and sixth costal cartilages, 
and fifth intercostal space of the left side, together with a 
somewhat less extent of the fourth intercostal space, would 
be included in this area.t It therefore overlies the inner half 
of the mitral area; but, whereas murmurs of the latter origin 
have their point of maximum intensity at the apex, tricuspid 
murmurs are loudest, and perceived to be closest to the ear, 
from one inch to two inches internally to that point. 

The foregoing description and mapping of the area of tricus- 
pid murmurs are based upon a careful study of the three cases 
already mentioned. I believe they will be found in practice to 
define pretty accurately the limits within which tricuspid mur- 
tnurs are confined, although differing in many particulars from 
the descriptions of previous writers. The space thus included 
would be a nearly equilateral triangle, and the point of greatest 


* In cases of the twofold lesion, the loudness, and usually also the quality of the 


murmur, will contrast strikingly at two points equidistant from, and to the right 
and left of, that of apex pulsation. 
ft See Plate Fig. II. 
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intensity of tricuspid murmurs would be, quam prowime, the 
centre of this space. 

Of murmur arising at the orifice of the pulmonary artery I 
am acquainted practically with only one form, namely, that of 
systolic rhythm; of this I have met with eight examples, six in 
females, and three in males. In the former it was associated 
with anemia and leucorrha without a single exception, and in 
the greater number with menorrhagia likewise (cases of Anne 
McK., R. E., Anne C., Anne S., Mary McC., and Miss C.). Most 
of these females were under twenty years of age, and one only 
was over forty. Two of the male patients were nervous and 
under twenty years; one was addicted to masturbation; and the 
third was the subject of carcinoma of the mediastinum engaging 
the root of the pulmonary artery. 

As to the quality of the murmur, it was harsh in two mBLAnGES 
and in the remaining cases it was soft. 

The point of maximum intensity, the area of diffusion, and 
the transmission of this murmur are of great value diagnostically. 

The area of pulmonic murmur corresponds to a circle of 
about two inches in diameter, covering the inner portion of the 
second intercostal space of the left side, and adjacent portions 
of the second and third costal cartilages, and also, toa slight 
extent, the edge of the sternum. 


Beyond the limits of this circle murmurs of pulmonic origin’ 


are rarely audible. Those which have occurred in my ex- 
perience were in every instance limited to it; they were not 
traceable upwards towards the clavicle and into the neck as 
are those of aortic origin, and were not audible in the left back 
as are mitral systolic murmurs of much force, The rhythm of 
this murmur might readily lead the observer to mistake it for 
systolic murmur in the aorta; but its abrupt termination in the 
direction upwards at the level of the middle of the second costal 
cartilage, its not being audible to the right of the mesial line of 
the sternum, and its non-transmission into the carotids, suf- 
ficiently distinguish it from the latter, irrespectively of the 
difference as regards the point of maximum intensity in the 
two cases. From mitral murmurs the last-mentioned differ- 
ence will serve as the chief distinction, but in a less degree 
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‘the circumstance that mitral murmurs when loud may be heard 
likewise in the left back will serve to distinguish it. 

In none of the cases which have come under my notice, with 
‘one exception, have symptoms of organic lesion existed; the 
|patients, with this exception, were all anemic, venous murmur 
existing in the greater number, and in several the cardiac mur- 
‘mur ceased under ferruginous treatment. Notwithstanding, 
therefore, that in only one of these cases (Case 66) have I had 
an opportunity of examining the heart by dissection, I feel war- 
ranted in concluding that the murmur in all the others was hzemic. 

Hope has never met with an example of valvular lesion in 
the pulmonary artery,* nor does he allude to hemic murmur 
in this vessel. 

Contraction of the orifice of the pulmonary artery is a usual 
concomitant of permanent patency of the foramen ovale ; but, in 
such cases, the diameter of the vessel being, by a gradual pro- 
cess of accommodation, simply adapted to the diminished 
volume of blood passing through it, and no disproportion 
between the vessel and the blood-stream thereof existing, 
murmur is not produced. It is conceivable, however, that 
systolic murmur in the pulmonary artery may result from com- 
pression of that vessel by a tumor of any kind. Of this case, 
66 was an example. 

Hope has reported one case of diastolic murmur in the pul- 
monary artery due to dilatation of the vessel and consequent 
inadequacy of the valve. He states that the proportion of val- 
vular disease on the right and left sides of the heart is as 1 
to 16 or 20, and that this lesion is by much less frequent in the 
pulmonary artery than at the tricuspid orifice. Walshe places 
cardiac murmurs of organic origin in the following order of 
frequency, viz., mitral regurgitant; aortic constrictive ; aortic 
regurgitant ; mitral constrictive ; tricuspid regurgitant ; pul- 
monary constrictive; pulmonary regurgitant; tricuspid con- 
strictive.+ 

Other causes of intracardial organic murmurs may exist 
irrespectively of valve-lesion, Thus, murmur may be due to 


* A Treatise on the Diseases of the Heart, third edition, 1839, p 885. 
} Diseases of the Heart, third edition, p. 108. 
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patency of the foramen ovale, to aneurism of one of the chambers 
of the heart, or to aneurism of the aorta or pulmonary artery com- 
municating with one of these chambers. I have met with three 
examples of unclosed foramen ovale, in each of which I have 
had post mortem evidence of this organic defect. Two were past 
the middle period of life, and one was a child. In one of the 
former (Case 72) there was apparent hyperoxidation of the 
blood, the cheeks and lips being florid, and no tendency to 
coma. Fatty degeneration of the heart and considerable hyper- 
trophy of the left ventricle were found to exist, and likewise 
patency of the foramen ovale, but no valvular disease. In this 
case no cardiac murmur of any kind had existed. 

In the remaining two cases there was cyanosis, and in one 
of these (Case 71) systolic apex-murmur. In this latter case no 
valve-lesion existed, but the muscular tissue of the heart was in 
an advanced state of fatty degeneration ; and to the weakness 


and yielding of the walls of the left ventricle during systole, 


arising from this cause, I am disposed to attribute the murmur 
of mitral reflux. 

In the third case (No. 73), no murmur whatever existed. I 
cannot, therefore, speak from personal experience of murmur 
at the foramen ovale. Nevertheless, I can admit it theoreti- 
cally, and, as I have elsewhere* explained, its rhythm in my 
view would be presystolic. 

Of aneurism of the several chambers of the heart, and of the 
aorta communicating with one or other of these, Dr. Thurnam 
has given numerous illustrative examples.- In regard to rhythm 
there is a dearth of reliable evidence ; but, guided by my perso- 
nal experience of two fully observed cases (Nos. 69 and 70), I 
believe it may be stated, generally, that in the former series the 
murmur coincides with the diastole of the chamber whence the 
aneurism springs, and in the latter that it is both systolic and 
diastolic. 

I cannot agree with Dr. Walshe} in the opinion “that ex- 
cess of force of propulsion of naturally constituted blood would 

* “Lectures on Diseases of the Heart,” Medical Press and Circular, July, 1866. 

+ “Memoirs on Aneurism of the Heart,” 1838; and ‘Spontaneous Varicose 


Aneurism of the Aorta,” Med. Ohir. Transact., 1840, vol. xxiii. 
t Diseases of the Heart, third edition, 1862, p. 283, 
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seem capable of generating direct murmur ;’ nor have I met 
with a case of hypertrophy in which mitral regurgitant murmur 
occurred during palpitation by disturbance of the action of the 
papillary muscles, as Dr. Walshe surmises. Such murmurs, he 
adds, are fugacious. I have met with murmur answering to 
this description, only in cases of weakened heart; as in those 
addicted to excessive tobacco smoking, or to masturbation. 

Finally, I cannot recall a single authenticated example, in my 
own experience, of murmur at the aortic orifice arising from 
mere derangement of proportion between that orifice and the 
left ventricle, by dilatation with hypertrophy of the latter, as 
allesed by Walshe.* Ihave invariably found at the orifice, in 
such cases, some structural alteration sufficient to account for 
the murmur. 

Doctor Purser thinks that where the left ventricle is greatly 
dilated, as in permanent patency of the aortic valve, a murmur 
of mitral regurgitation may arise from valvular incompetency 
produced by relative shortening of the chordee tendinez ; that is, 
by the absence of lengthening of these chords proportionate to 
the expansion of the cavity of the ventricle-- Such an occur- 
rence is conceivable, but the condition mentioned would be 
readily detected on post mortem examination of the heart, more 
especially as the absence of lesion of the valves would neces- 
sarily lead to a careful scrutiny as to the cause of the murmur. 
I have occasionally met with examples of mitral inadequacy, as 
indicated by murmur, where neither valvular lesion nor dilata- 
tion of the orifice existed. This I have endeavoured to explain 
in another way (vide antea, p. 219), but I have never witnessed 
the pathological combination mentioned by Dr. Purser. 

Doctor W. T. Gairdner has made some original and valuable 
observations on organic murmurs and their combinations.t He 
admits postsystolic murmur (“ventricular systolic”) but does 
not make a distinction between it and murmur of systolic 
rhythm. He likewise virtually admits postdiastolic murmur, 
which, if valvular, is always due to blood entering one of the 


* Opus citat., p. 284. 
+ Irish Hospital Gazette, March 15th, 1878. 
t Edinburgh Medical Jownal, vol. vii., November, 1861. 
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ventricles “either from the auricle or the artery ;” in the latter 
case indicating reflux. In this, as in the former instance, how- 
ever, he fails to distinguish between murmurs synchronous with, 
and those succeeding the sound. He denies entirely prediastolic 
murmurs. 

I have met with only three examples of left auriculo- 
ventricular postdiastolic murmur (cases M. Coates, T. Doyle, 
and M. Ferguson); and this, as already stated, I believe to be due 
to extreme mitral narrowing. 

As to the combination of mitral murmurs, I hold that of pre- 
systolic and postsystolic (“auricular-systolic and ventricular- 
systolic”), or that of one “running up to, with one succeeding 
or running off from the first sound,” which implies that the first 
sound is perfect as quite exceptional; at least I have never met 
with an example. The usual combination of left apex-murmurs 
is that of presystolic with substitutive systolic murmur. Indeed 
it would be difficult to conceive a perfect first sound occur- © 
ring where both obstruction and regurgitation exist, and there- 
fore, by inference, disorganization of the valves. 

This objection will not apply to the combination of systolic 
and postdiastolic murmur (“v. systolic and y. diastolic”), because 
the former may exist at the apex with an imperfect first sound, 
and the latter at the base with a more or less normal second 
sound ; or both at the base with sounds more or less normal, the 
first an accompanying systolic right basic or aortic murmur, and 
the second a postdiastolic murmur of identical site and origin. 

The combinations of organic murmurs most often met with, 
set down in the order of frequency in which they occur, i believe 
to be the following :— 

1. Right basic-systolic and diastolic (aortic obstruction and 

reflux). 

2. Right basic-systolic and postdiastolic (aortic obstruction 

and incipient reflux). 

3. Left apex-systolic, and right basic-systolic (mitral reflux 

and aortic obstruction). 

4, Left apex-presystolic, and left apex-systolic (mitral obstruc- 

tion and reflux). 

5. Left apex-systolic, and right apex-systolic (mitral reflux 

and tricuspid reflux). 
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6. Left apex-presystolic, and right apex-presystolic (mitra 

and tricuspid obstruction). 

7. Left apex-postsystolic, and right basic-postdiastolic (in- 

cipient mitral and aortic reflux). 

8. Left basic-systolic, and right basic-systolic (pulmonic and 

aortic obstruction). 

Non-organic murmurs are divisible into two classes, viz. 
hemic and dynamic. Hemic murmurs, as the name eta 
are of blood origin, or due either directly or indirectly to an 
alteration in the quantity or in the corpuscular constitution of 
the blood. They may be located in the heart, the arteries, or 
the veins. 

These murmurs are sometimes designated as anwmic or 
spancenvic, according to the view taken of their pathogeny; the 
former term implying that the murmur arises from absolute 
decrease in the mass of the blood, and the latter, from simple 
attenuation or relative reduction in its corpuscular element. 

That intra-vascular murmur may be caused by decrease in the 
density, irrespectively of the quantity of the blood, seems proven 
by the observation of Richardson, that when water in large 
quantity is injected into the veins of dogs, a bellows murmur 
is developed throughout the entire vascular system.* 

A similar phenomenon may be witnessed in the human body 
in cases of extreme spaneemia from chronic disease of the 
primary organ of nutrition; and likewise in chlorosis. In these 
eases the volume of the blood would seem to have undergone 
no diminution, as testified by the character of the pulse and the 
fulness of the superficial vessels. Yet I have repeatedly heard 
in such cases a loud bruit de soufflet in the heart and principal 
vessels of the body, both arteries and veins. 

That absolute loss of blood is competent of itself to produce 
murmur, is shown by the occurrence of murmur in the heart and 
large arteries after copious hemorrhage. 

Hope} narrates a series of experiments performed upon dogs 
which likewise go to establish the truth of this doctrine, and 
further show in a striking manner what, as being already 


* Medical Times and Gazette, Lecture, October, 1868. 


+ A Treatise on the Discases of the Heart and Great Vessels, third edition, 1839, 
p- 99. 
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well known and universally admitted, it was scarcely necessary 
to affirm by direct experiment ; namely, that increased force and 
rapidity of the action of the heart intensify the murmur of ane- 
mia, whilst weakening and slowing of it have the opposite effect. 

Hope* holds “that the murmurs and tremors, as well in the 
heart as in the arteries, are occasioned by modifications in the 
motion of the fluid, occasioning increased friction and vibra- 
tion ;” and, to establish this doctrine, he undertakes to prove: 1. 
“That liquids permeating tubes, do occasion murmurs and tre- 
mors.” 2. “That in the living subject, modifications in the 
motion of the blood calculated to elicit murmurs and tremors, 
do take place under the circumstances in which such murmurs 
and tremors actually occur.” -3. “That the explanation applies 
equally whatever be the circumstances under which the mur- 
murs and tremors occur.” He sustains these propositions by 
arguments of much force, and by experiments, and concludes 


that “the physical circumstances usually attending inorganic © 


murmurs in the heart and arteries are, attenuation of the blood; 
unfilled arteries permitting unusual vibration of their walls and 
a rippling current; and a certain velocity of the current occa- 
sioned by abrupt contractions of the heart.” 

Andral, whilst accepting unreservedly the doctrine of remote 
causation of hemic murmurs by reduced volume or diminution 
in the corpuscular constituent of the blood, regards as the im- 
mediate cause, and dependent upon the preceding, an alleged 
spasmodic constriction of the orifices at which the murmur 
occurs.t When, however, it is borne in mind that the orifices 
in question are those of the aorta and pulmonary artery, the 
immediate boundaries of which are fibrous not muscular in 
structure, few pathologists will, I apprehend, subscribe this 
opinion of the illustrious Andral. 

Hope,t Beau,§ and Bellingham,|| localize the murmur at 
the orifice of the aorta. This is likewise the opinion of Flint. 

* Opus citat., p. 98. 

+ Notes aw Traité de VAuscultation de Laennec, tom. iii., p. 103, Paris, 1837. 
+t Opus citat. 

§ Traité d Auscultation, Paris, 1856. 
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Huches* suggests the orifice of the pulmonary artery as the seat 
of certain hemic murmurs, and in the justice of this view I 
entirely concur. The authors just mentioned agree in regard- 
ing blood friction, intensified by attenuation or absolute loss, 
and accelerated movement of the blood, as the cause of hemic 
murmur ; and the aortic orifice as its seat when occurring within 
the heart. 

In an article of great literary merit,- Dr. Parrot maintains 
that the seat of cardiac hemic murmur is the tricuspid orifice, 
and its cause regurgitation of blood during ventricular systole. 
I am by no means convinced by the reasoning of M. Parrot; 
it in many particulars seems inconclusive, and the premises on 
which it proceeds are erroneous and contrary to clinical ex- 
perience. For example, I cannot admit that jugular bruit is an 
invariable accompaniment of cardiac murmur of hemic origin ; 
nor can I endorse the assertion that such murmur is usually 
loudest at the inner portion of the left fourth intercostal space, 
and thence especially traceable upwards and to the right to a 
certain distance; both of which circumstances would be neces- 
sary corollaries of his doctrine as to the cause and site of such 
murmurs. 

Walshet says, “ An intracardiac hemic murmur of this 
variety (depending on change in composition of blood) is of 
moderate or very slight intensity, commonly of medium or low 
pitch, short or moderately prolonged, of whiffing quality, very 
easily rendered temporarily harsh by excitement of the heart, 
and modified in intensity by certain changes of posture. 

“This murmur is, as far as I have observed, invariably basic 
in seat and systolic in time, produced at the orifices of the aorta, 
and of the pulmonary artery, with a force at each proportional 
to the power of its communicating ventricle ; scarcely conducted 
along the aorta at all; frequently audible, on the contrary, at 
the second left or pulmonary cartilage; only in exceptional 
cases audible below the nipple; and never, within my ex- 
perience, perceptible as far as the left apex.” 

* Guy's Hospital Reports, second series, vol. vii., 1854. 

*t Archives Générales de Médicine, Aout, 1866. 


{ A Practical Treatise on the Diseases of the Heart and Great Vessels, third edition, 
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This is a terse and accurate description of cardiac blood- 
murmurs as usually met with, but conveys no intimation of the 
author’s opinion as to the cause of these murmurs. 

Skoda throws doubt on the very existence of blood-murmurs. 
He says,” “the opinion that murmurs are caused by a particular 
condition of the blood must be looked upon as hypothetical 
until it has been shown in what that particular condition of 
the blood consists. It is not true that a watery state of the 
blood is a cause of murmurs in the heart; I have many times 
abstracted very watery blood from patients in whom no mur- 
murs existed, 

“Tt is true that murmurs do occasionally arise in the heart 
after great loss of blood, and in anemia, but not so constantly 
as to justify us in considering the anzmic condition of the 
blood as the only cause of the murmurs.” 

The experiments of Richardson, and the general experience 


of physicians, go to show, as already stated, that spaneemia is ~ 


of itself quite competent to produce intracardial murmur, and 
even the high authority of Skoda will be held insufficient to 
outweigh these considerations. 

Again, no well informed physician would venture to main- 
tain that the anemic condition is the only cause of anemic 
murmur. It is, no doubt, in the absence of structural disease 
or debility, the primary and principal cause of such murmur ; 
but, a set of conditions immediately dependent upon it inter- 
venes, and acts as the compound proximate cause of the 
murmur. To these conditions attention will be presently 
directed. 

At least two factors enter into the causation of hemic 
murmurs; viz., 1. Friction of the blood corpuscles, (a) against 
one another, and (6) against the edges of the opening and the 
walls of the vessel; and 2. Vibration of the heart and walls of 
the vessels. 


Corpuscular friction depends upon ventricular systole, and is — 


directly as the force of latter. 


* 4 Treatise on Auscultation and Percussion ; translated by Markham, 1853, 
p. 211. 
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Chauyeau has shown, experimentally,* that the rate of circu- 
lation in the carotids of a horse was as follows, viz. : 

During ventricular systole, 20-4; in period immediately suc- 
ceeding systole and coincident with closure of semilunar valves, 
86; average rate of period succeeding dicrotic impulse and 
second sound, 5°9 inches per second. 

Thus there are three currents of different rates during the 
period of a single complete action of the heart. After the 
dicrotic or diastolic impulse the rate grows gradually slower, 
till just before the repetition of the impulse (.e, during the 
momentum of auricular systole), when it is almost nz. 

He also found that as the small arteries are approached the 
systolic impulse rapidly diminishes, and the dicrotic (diastolic) 
impulse becomes very feeble or is entirely abolished. The 
constant flow, however, is very much increased in rapidity. 
Thus it would seem that by the elasticity of the large arteries 
the impulse, both systolic and dicrotic, is gradually converted 
into a continuous force, under which the flow in the smaller 
vessels becomes constant, and by an equal distribution of that 
force, also more rapid; that the current in the large arteries 
is intermittent; in those of medium size remittent; and in the 
very small arteries nearly constant.+- 

Increase of rate no less than of force of current has the effect 
of intensifying friction ; but, as both force and rate of circulation 
are at their maximum during ventricular systole, it is quite 
intelligible that a murmur whether organic or non-organic, 
depending upon blood-friction, should be systolic in rhythm ; 
and furthermore as, other circumstances being equal, friction 
must be greatest where the passage is narrowest, the seat of 
murmur of either kind will be that of the most constricted 
portion of the vessel. Now, even in the healthy state, the 
narrowest portion of the aorta and pulmonary artery is the orifice 
of both vessels; hence the occurrence of hemic murmur by 
preference in these situations. 

It is worthy of remark, as affording further evidence in support 
of this view, that whilst hemic systolic aortic murmur may or 

* Nouvelles Recherches Laperimentales sur les Mouvements et les Bruits Normaux 


du Coeur envisagés au point de vue de la Physiologie Médicale, Paris, 1856. 
+ Physiology of Man, by A. Flint, vol. i., 1866. 
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may not, according to the force and efficacy of its several con- 
tributory causes, be accompanied by murmur in the arteries, the 
latter never occurs unaccompanied by murmur at the orifice of 
the aorta, except where caused by extrinsic pressure upon the 
vessel, morbid narrowing of its calibre, or roughness of its 
interior. 

Vibration of the heart or vessels is due in part to friction ; but 
likewise, in some degree, to the existence of an eddy or ripple 
in the passing current. In organic disease this is, in many in- 
stances, sufficiently pronounced to be perceptible to the coarser 
sense of touch; but in cases of non-organic murmur due to 
modified constitution of the blood, vibration is never detectable 
by the hand as fremitus, though manifest to the finer sense of 
hearing. 

Chauveau has shown, experimentally, that when a liquid 
current is hurried past a constriction in its passage into a wider 
space beyond, a ripple or perturbation in the current is created, 
giving rise to vibration and murmur. 

Corrigan, in 1829, clearly established this by experiments 
conducted upon the intestine of an animal. He says :* “ While 
the intestine was tense no sound, or a murmur exceedingly 
indistinct, was heard; but any part being constricted so as to 


produce an alteration in the motion of the fluid, a very loud » 


bruit de soufflet immediately became evident.” I have already 
criticised this passage (p. 172) on the ground of its containing 
a denial of friction-murmur from water-currents passing under 
strong pressure through tubes, whether solid or not, and inde- 
pendently of constriction, I may add that I cannot accept 
the conclusion of the author that, in experiments of the kind 
described by him, murmur is audible only on the distal side of 
the constriction; because the influence of friction as a factor, 
would be thereby in effect excluded. I have carefully repeated 
Corrigan’s experiments, using a human intestine under a water- 
pressure of several pounds to the square inch, sufficient ulti- 
mately to rupture the intestine, and have satisfied myself, and 
my assistants, of the existence of bruit on the proximal side 
of the constriction produced by means of a strong cord. Still, 


* Lancet, April 11th, 1829. 
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Corrigan has established the main fact of the existence of ripple, 
and consequent vibration and murmur, beyond the seat of con- 
striction. 

Friction, whether inter-corpuscular or vaso-corpuscular, in a 
degree adequate to the production of murmur in blood im- 
poverished as to its solids, or diminished as to its absolute 
volume, is due mainly to atony or relaxation of the vascular 
walls, and low arterial tension consequent upon malnutrition 
of the vaso-motor nerve centres. 

Vibration is, I believe, traceable to the same cause. I am 
glad to find that in this opinion I am fortified by the authority 
of M. Marey, who says: “The murmurs which anemia, chlorosis, 
and fever produce at the level of the orifice of the aorta, are due 
to lowering of arterial tension, and the greater rapidity with 
which ventricular systole is accomplished.”* 

In this state of the arteries, and owing to the constant and 
rapid oscillation of their walls, the blood does not move in an 
equable current, but is thrown into a series of ripples or eddies 
by which collision and friction are multiplied. Should con- 
striction or other obstruction to the onward flow of the current 
present itself, vibration, as shown by Corrigan and Chauveau, 
will be intensified, and the murmur proportionately louder. 

There can be no doubt that, as long since urged by Stokes,+ 
many organic murmurs are reinforced, or even in greatest part 
constituted, by morbid sound arising from the friction and vibra- 
tion of impoverished blood in transit through rough or con- 
stricted passages; and that the alleged cure of organic disease of 
the heart, and the actual improvement of the patient’s health 
which so often follows tonic, and especially chalybeate treat- 
ment persistently continued, are to be attributed to the im- 
proved condition of the blood, and the consequent cessation of 
murmur guoad anemia. 

The diagnosis of heemic cardiac murmurs has reference mainly 
to the distinction between such murmurs and those of organic 
origin; and, in most instances, may be confidently made from a 
careful consideration of the actual physical signs and the symp- 


* Arch. Général de Médecine, par le Dr, Parrot, Aout, 1866. 
+ Diseases of the Heart and Aorta, 1854. 
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toms exhibited by the patient. In the few instances where this is 
not possible, a full consideration of the antecedent history of the 
case, and further observation of the effect of treatment, which 
in doubtful cases should always proceed on the assumption of 
the murmur being of hemic origin, will remove all difficulty. 
Cases of this doubtful nature are usually of mixed character, 
being due to anemia and to structural alteration in varying 
relative proportions; and the degree in which each of these 
causes operates can be determined only by treatment. If, in 
‘any given case, abatement without cessation of the murmur, and 
improvement in the general condition of the patient result from 
the persistent use of chalybeates and of regimen adapted to 
the amelioration of the blood, not only may the diagnosis of a 
mixed case be confidently made, but the degree in which the 
humoral and the structural element had respectively operated, 
may be likewise satisfactorily determined by a comparison of the 
previous with the actual signs and symptoms. 

Cardiac murmurs of hemic origin are invariable basic, they 
are loudest at midsternum or in the anatomical site of the 
orifices of the aorta and pulmonary artery; with this point as 
centre they have a diffusion-area of three to four inches in 
diameter, according to the intensity of the murmur and the 


conducting qualities of the chest wall; but ‘they never exhibit a 


definite line of propagation, as is the case with organic murmurs 
in this situation. 

Not unfrequently, but only in aggravated examples, murmur 
likewise exists at some point of the ascending and tramsverse 
aorta, and in the carotid and subclavian arteries, but never, as 
far as I have observed, in unbroken continuity throughout these 
vessels; a feature in which they differ from organic murmurs 
at the orifice of the aorta. The latter are, moreover, not infre- 
quently audible at the apex, though with diminished intensity ; 
the former never. 

Finally, in the recumbent posture feeble heemic murmurs are 
in many instances inaudible, but are promptly developed when 
the patient sits up; they are usually soft and blowing in quality 
but subject to considerable variation in this respect, assuming 
occasionally a sharp or sawing character; whereas, organic aortic 
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murmur is never entirely suspended, save in extreme debility of 
the patient, and undergoes, with change in the posture of the 
body, an alteration in degree of loudness but not in quality of 
sound. 

In the principal arteries of the body, down to those of the 
third order, murmur may be developed in certain pathological 
conditions. 

Bouillaud maintains that in a state of health murmur is 
produced in these vessels by the shock and friction of the 
blood against the vascular walls at each stroke of the left ven- 
tricle.* 

According to him, arterial murmur varies with the strength of 
ventricular contraction, liquidity of the blood, and the thickness, 
tension, and internal smoothness of the arteries. Thus the 
physiological murmur passes by imperceptible gradations into 
that which is recognized as pathological, and named by him 
bruit de soufilet ordinacre et intermittent. 

I cannot admit the existence of physiological arterial mur- 
mur, although @ priort I should have expected it, bearing in 
mind. the occurrence of murmur in metallic or elastic tubes 
through which water passes under strong pressure. As a 
matter of fact, however, I have failed to discover this phenome- 
non in the arteries of the healthy body;+ and if speculation 
were not prohibited in a science of experiment, I would venture 
to suggest, whether its absence may not be due to the layer of 
white corpuscles by which normally the vessels are lined, and by 
which friction of the passing current against the vascular wall 
may possibly be obviated. Arterial murmur in the pathological 
sense may arise, according to Bouillaud, from, 1. Pressure on 
the artery in which it exists; and of this he offers as an ex- 
ample the so-called bruit placentaire which he attributes to 
pressure of the gravid uterus upon the iliac arteries; 2. Aneu- 
rism ; 3. Roughening of internal surface of artery by calcareous 
or cartilaginous plates with or without narrowing; 4. Passage 


* Traité Clinique des Maladies du Ocur, tom. i., 1835. 
+ If the noise produced by sudden tension of the vessel, and friction of it against 


the end of the stethoscope during expansion be excluded, there is nothing to present 
eyen the semblance of murmur. 
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of blood from an artery into a vein (in this instance, how- 
ever, the murmur is venous not arterial); 5. Great agitation of 
the arterial system as in anzemia and chlorosis. & 

In addition to intermittent arterial murmur, synchronous 
with ventricular systole and arterial diastole, which is the 
ordinary form in which this phenomenon is presented, Bouil- 
laud admits three others, namely, brwit de soufflet continu, ow 
a double cowrant ; bruit ow soufilement de diable; and sifflement 
modulé, ou chant des artéres. 

Bruit de soufflet continu, he describes as consisting of two 
murmurs, seemingly continuous, the first of which is very loud 
like that of a forge bellows, and succeeded immediately by 
another much less loud; sometimes it resembles the cooing of a 
turtle dove, sometimes the whistling of the wind through a 
chink or key-hole. It occasionally passes by a gradual ascent 
into the bruit de diable, and may be always made to do so by 
regulated pressure. 

Bruit de diable, so named from its resemblance to the whiz- 
zing noise made by the “diable,’ which is a French toy played 
by whipping, is regarded by Bouillaud as arterial in origin, and 
most frequently heard in the carotid and subclavian arteries ; 
usually on one side only and more frequently the left than the 


right; but according to Laennec it is more common on the | 


right side, and in this opinion I concur. Even when audible on 
both sides it is louder on one side than on the other. It is 
subject to capricious and irregular intermittences which are at 
present inexplicable. Gentle pressure with the stethoscope 
sometimes enfeebles it, sometimes converts it into a growl. It is 
rendered louder by turning the head to the side under examina- 
tion, and enfeebled or suspended by lifting the larynx from 
the arteries. Prolonged effort of the person examined, and 
pressure on the vessel above the point auscultated, promptly 
suppress it. 

The general accuracy of this graphic sketch of bruit de diable 
by Bouillaud I readily admit; but, with the most recent writers 
on this subject, I regard the phenomenon as of venous origin, 
and as having its seat in the jugular veins. Indeed, it is now 
very generally named “jugular murmur,” or “venous hum.” 
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The fact, admitted by Bouillaud, that gentle pressure above the 
point examined will suffice to suppress the murmur, is prima 
facie evwlence against his doctrine; and, still further, the now 
universally admitted fact that this phenomenon is all but 
confined to the right side of the neck, points directly to the 
superior cava and its tributaries as being its seat. Finally, its 
continuous though modulated character may be regarded as 
confirmatory of this view. 

The musical arterial modulation described by Laennec, as 
consisting of “ musical tones as if the artery were become a 
vibrating string from which two or three notes were drawn out 
in succession by advancing and drawing back the finger upon . 
it,’ * distinguished by Bouillaud as siflement modulé ou chant 
des artéres, and compared by him to the buzzing of a fly, is 
peculiar to delicate, nervous, and anzmic subjects, as correctly 
stated by Bouillaud. In such subjects, usually females, I have 
occasionally heard it in the arch of the aorta and its primary 
branches, but not elsewhere; it consists of a whistling, squeak- 
ing note, variable in pitch and quality, and generally inaudible 
when the body is recumbent and the nervous system in a state 
of functional quiescence, but promptly brought out by mental 
excitement or sudden assumption of the erect posture. In one 
notable case the arteries were remarkably tortuous, and the 
patient was liable to sudden and unaccountable flushings of the 
face. This musical note ascends with the ventricular systole, 
and usually, but not invariably, descends with the recoil of the 
arteries; its precise mode of production is not- known, but as to 
cause, it is unquestionably a nervous phenomenon. 

In the remarkable case above alluded to, it was noticeable 
that the patient’s face became suddenly flushed on my appearing - 
at her bed-side during the morning visit, and coincidently the 
murmur was unusually loud; and on visiting her again before 
leaving the ward I have repeatedly found the face pale, the 
pulse tranquil, and the murmur all but, or even quite, inaudible. 
Whether arterial lesion, other than the tortuous condition already 
alluded to, existed in this case, I cannot say; and it is probable 
that, as palpitation and marked acceleration of pulse always 


* Forbes’ translation, p. 557. 
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preceded increase of the murmur, the nervous influence acces- 
sory to it operated not directly upon the vessels, but through the 
heart. Itis not difficult to conceive that the heart paopelling — 
with increase force and rapidity successive volumes of blood into 


the primary arterial trunks, would, if these were flexuous, be - 


competent to develope in them a murmur of very high pitch, 
synchronous with the contraction of the ventricles, and occa- 
sionally also continued into the systole of the artery. 

In several instances I have heard the simple arterial souffle in 
the arteries of the neck and shoulder, when no murmur what- 
ever existed in the heart or aorta, In the carotids I have heard 
such a murmur in the person of a nervous female, with a weak 
and dilated heart, a month after confinement; it existed inde- 
pendently of pressure, which, however, rendered it proportion- 
ately louder. 

I confess I am unable to account for strictly localized and 
transient carotid murmur in this and many similar cases, in 
which no palpitation of the heart, and presumably no arterial 
disease existed ; and certainly no enlargement of the thyroid, 
or other cervical tumor. Is it to be regarded as the result of 
local arterial inhibition through the agency of the great splanch- 
nic, or vaso-inhibitory system of nerves ? | 

With the subclavian arteries, however, the case is different. 
In these vessels I have in numerous instances heard bellows 
murmur in two different connexions, and of widely different 
import; namely (a) in cases of disproportionate development of 
the subclavian muscle, as in artificers, such as blacksmiths, 
sawyers, ete., who use their arms much in the pursuit of their 
calling ; and (6) in the subjects of primary tubercular deposition 
in the extreme apex of the corresponding lung. 

Doctor Richardson avers* that he has never examined the 
chest of a carpenter, cabinetmaker, or sawyer, without finding 
subclavian murmur. He states, and very correctly, that where 
it exists it is always intensified by the subject under examina- 
tion holding the corresponding arm horizontally or at right 
angles with the side, and that in many cases it is audible only 
under these latter circumstances. This he accounts for by 


* Medical Times and Gazette, 1870, 
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‘assuming compression of the artery between the subclavius 
‘muscle and the first rib. 

I have-repeatedly met with subclavian murmur in persons of 
(the calling mentioned by Dr. Richardson ; but in many, likewise, 
\I have failed to find it. I have, moreover, repeatedly heard 
imurmur in this vessel in persons whose subclavian muscles 
‘could not have been assumed to have undergone excessive de- 
‘velopment by reason of their avocations, and yet in whose 
lungs there was no evidence of tubercular or other solidification. 

In all these cases, however, the murmur was either brought 
‘out or intensified when the patient held out his arm, horizon- 
‘tally, for a few moments, by the action of the muscles of his 
‘shoulder. I am therefore of opinion, that Dr. Richardson’s 
(theory is correct guoad his explanation of the abstract pheno- 
;menon. I believe that murmur is neither audible in all who 
} pursue the handicrafts which he has named, and that it is not 
llimited to such exclusively ; although undoubtedly of more 
{frequent occurrence in the trades which he has mentioned 
‘than in any others. I am fully convinced of murmur due 
‘to this cause. In regard to the absolute proportion of ail 
‘eases in which subclavian murmur occurs, and the influence 
-of sex and age in its production, Dr. Richardson states* that 
'he has met with it in 51 cases out of 2,000: ze, in 2°55 per 
cent. Of these 2,000 patients, 1,011 were females, and 989 
‘males; yet the murmur existed in 48 of the males, and in only 
3 of the females; the youngest patient presenting this mur- 
‘mur was aged 18, and the oldest 74 years. It would thence 
appear that subclavian murmur is of much more frequent 
occurrence in the male than in the female sex, and that it may 
be present at any period of life from puberty to old age. 

Subclavian murmur in persons of phthisical proclivity is of 
much greater diagnostic and practical importance. In these it 
exists usually on one side, and only at the acme of inspiration. 
During this portion of the respiratory act it is remarkably loud, 
and is repeated once, twice, or oftener, according to (a) the dura- 









* Loco citat. 
t Dr. Leared (Medical Times and Gazette, October 81st, 1868,) prefers to attribute 
arterial murmur, generally, to local arterial contraction from reflux irritation. 
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tion of the inspiratory effort, and (0) the rate of pulsation of 
the heart, corresponding exclusively with ventricular systole. 
Subclavian murmur having the connexion and characters now 
mentioned, viz., co-existence with certain presumptive symptoms, 
with or without other physical signs of incipient pulmonary 
phthisis, and being audible at one side, at the acme of inspira- 
tion only, irrespectively of the position of the corresponding 
arm, I regard as strong evidence of solidification of the apex of 
the lung. I am limited for confirmation of this view, however, 
to observation of the subsequent progress of only a few such 
cases, and have not had the advantage of a post mortem examina- 
tion of the body in any. Nor is it difficult to afford a rational 
explanation of the phenomenon. At the acme of inspiration 
the apex of the lung glides forwards beneath the arch formed by 
the subclavian artery in its first and second stages, brushing its 
anterior surface forcibly against that vessel in its ascent. 


If in this situation, namely, where the imprint of the vessel 


in the shape of a semicircular indentation on the anterior sur- 
face of the apex may be observed in the healthy lung, the 
pulmonary structure has become solid, it is conceivable that a 
murmur in the vessel may result from pressure made upon it 
by the solid portion of the lung, at the moment when the parts 
are brought into mutual contact, by ascent of the apex in inspi- 
ration. 

Venous murmur is a phenomenon of considerable speculative 
interest ; it has afforded, and still continues to afford, subject 
matter for the most ingenious and diverse speculations. It was 
first observed by Laennec, who compared it, not inaptly, to the 
roaring of the sea heard at a distance; and, still more appro- 
priately, to the continuous but undulating sound heard on 
applying a spiral sea-shell to the ear. Laennec, however, located 
this phenomenon in the carotid arteries, alleging that it was 
occasionally audible likewise in the heart. This opinion was 
adopted and advocated, with much force and ingenuity, by 
Andral, Bouillaud, Corrigan, Laharpe, Vernois, Marey, and Beau. 

In 1837, Dr. Ogier Ward,* of Birmingham, propounded the 
doctrine of the venous origin of the continuous cervical murmur, 


* Medical Gazette, vol. xx., p. 7. 
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up to that time regarded as having its seat in the arteries of the 
neck. 

Hope adopted this opinion, which was subsequently professed 
by Hughes, Bellingham, Walshe, and Stokes. In France, Aran, 
Moneret, Hardy and Béhier, Chauveau, Barth and Roger, and 
Parrot, advocate the same view, which is now all but univer- 
sally held by physicians. 

_ Laennec regarded this murmur as a purely nervous phenome- 
non, and due immediately to spasmodic contraction of the arteries. 

Bouillaud considers that whilst several causes contribute to 
its production, the most potent is friction of the blood against 
the walls of the vessel when that fluid has undergone changes 
of elementary constitution; and he surmises that the proximity 
of the heart, larynx, and trachea may have some share in its pro- 
duction. He admits, however, his inability to assign to each 
of these alleged causes its due value, or to declare that other 
and still unknown causes may not co-operate to produce this 
concrete phenomenon. 

Andral, with much reserve, held the opinion that the murmur 
was due to the friction of an impoverished blood, projected with 
inadequate force by a weakened left ventricle into arteries par- 
tially contracted. 

Beau holds to an alleged disproportion between the volume of 
the blood and the containing arteries, and consequent friction. 

Bellingham denied the existence of venous murmur, save when 
pressure is made with the stethoscope upon the vessel, and its 
walls are thereby made tense. 

Walshe, likewise, considers pressure upon the vein indispen- 
sable to the production of murmur within it; although, with 
Hamerngk and Skoda, he holds that two Predicting conditions 
must exist, namely, a state of permanent dilatation of the vein, 
and a reduced volume of blood circulating through it.* The 
former of these conditions is presented by ane internal jugular, 

only “at the point where it debouches into the innominate vein. 
Here the walls of the vessel are kept permanently on the stretch, 


* In the fourth edition of his book (1878), Dr. Walshe does not reaffirm this 
theory. Indeed, with the single exception of spanmemia, he declines to associate 
the phenomenon with any definite condition of the yeins or their contents. 
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and prevented from collapsing, by the deep cervical fascia, which 
enfolds the vein, and is attached to the fixed points of the 
clavicle and sternum below, and to the omohyoid, the sterno- 
hyoid, and sternothyroid muscles on either side. . 

The reduced stream of blood descending from the vessel above, 
into this dilated and patulous portion of it, assumes a spiral 
course ; and, by the exaggerated friction and vibration of the 
tense walls of the vessel thereby produced, becomes a cause of 
murmur and fremitus. 

This is an exceedingly ingenious theory, but at least two fatal 
objections may be urged against it; namely, the necessary assump- 
tion of a reduced volume of blood, and the necessary consequence 
of frémissement. It is notorious that venous murmur may be 
associated with a simply spaneemic state of the blood, irrespec- 
tively of decrease of its mass ; and no less so, that in a large pro- 
portion of the cases in which it is heard no fremitus can be 
detected. 

Marey,* who adheres to the doctrine of the arterial origin of 
the murmur in question, regards anzemia as a remote or indirect 
cause of the murmur by lowering arterial tension; in conse- 
quence of which the capillaries permit a more ready outflow. 
Hence, when pressure is made with the stethoscope on one of 
the large arteries, the portion of the vessel beyond the point 
subjected to pressure is rapidly emptied of blood through the 
capillaries, or tends to be; its walls become relaxed, vibrate, 
and produce murmur. 

It is not necessary to combat this doctrine, which is based 
upon an erroneous view as to the seat of the murmur; other- 
wise it would be sufficient for this purpose to remark, that the 
murmur is much louder on the cardiac than on the distal side 
of the point of pressure. 

M. Vernois} thought the murmur arose for friction of the 
blood against the folds which were formed in the walls of the 
arteries, consequent upon reduction in volume of the contilined 
blood. 

M. De La Harpe, considering only the density of the blood, 

* Physiologie Médicale de la Circulation du Sang, p. 476, Paris, 1868. 


+ Btudes Physioloyiques et Olin. des Bruits des Artéres. (Theses de Paris, 1837, 
No, cccelxxviii. ) 
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compared the arterial current to that of a column of air in a 
pipe, yielding, like the latter, sonorous vibrations. 

M. Aran,* regarding continuous and musical murmurs as of 
yenous origin, attributed them to increased rapidity of circula- 
tion, and to friction, both intrinsic and against the walls of the 
vessel, consequent upon impoverishment of the blood. Such 
was likewise the opinion of Barth and Roger. 

M. Chauveau,t holding these murmurs to be venous, attri- 
buted them to the vibration of a central current, or “ fluid vein,” 
which is formed in the roots of the venze innominate, owing to 
the inability of this portion of the vessels to accommodate itself 
to the reduced volume of the blood (see page 183). 

M. Heynsius,} considers vascular murmurs, in general, due to 
a peculiar movement of blood in a dilated portion of the vessel, 
and beyond a constriction. He holds that local contraction in 
the calibre of a vessel, must create eddy and murmur in the 
dilated portion in advance of the constriction. — . 

M. le Dr. Parrot§ concludes from his observations that venous 
murmurs in the neck, both intermittent and continucus, are 
due to vibration of the blood-corpuscles produced by the passage 
of a current, afflux or reflux, through the embouchure of the 
internal jugular vein. 

When the murmur is intermittent, it is synchronous with 
auricular contraction and jucular pulsation, and is caused, ac- 
cording to Parrot, by the passage of a reflux current, under the 
pressure of auricular systole, from the temporarily distended 
vena cava into the relaxed jugular ; the orifice of debouchment 
of the latter vessel being now incompletely closed by its valves. 

The continuous murmur, or bruit de diable, is composed of 
two elements; namely, that just described, and another, less loud, 
which immediately succeeds it, and which is itself caused by the 
_ onward flow of blood from the jugular, now distended by the 
* Opus citat. 

} ‘Etudes pratiques sur les Murmures Vasculaires ou Bruits de Souffle, et sur 


leur valeur Séméiologique.” (Gazette Médicale de Paris, 1858, p. 247, et suiv.) 
t Journal de la Physiologie, tom. iii., p. 722. 


§ Archives Générales de Médecine, 1867, tom. i., p- 649, et suv. To the learned 


author of the last quoted article I am indebted for many of the preceding references, 
and for much valuable information on this subject. 
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preceding auricular systole, into the cava, relaxed coincidently 
with the commencement of auricular diastole. 

It would be difficult to explain why, in this view of its 
causation, venous murmur should not exist in every case of 
engorgement of the right chambers of the heart. Yet, such is 
notoriously not the case; whilst, on the contrary, venous mur- 
mur is usually unassociated with venous engorgement. Besides, 
careful attention will show that the murmur is one of afflux 
exclusively. Neither can I assent to the doctrine of M. Parrot, 
that few persons, even in good health, are free from venous 
murmur ; in fact, that its presence is the rule, and its absence 
the exception. 

Hope has taken a more correct view of the conditions and 
cause of venous murmur, regarding it as a symptom of anemia ; 
under which term he includes not only diminution of volume, 
but likewise attenuation of the blood. According to him, it is ° 
immediately due to the twofold cause, gf ripple of the current, 
and vibration of the walls of the vessel; and few persons ex- 
hibiting any degree of anzemia are free from it. He does not, 
however, attempt to explain the connexion of these proximate 
causes of murmur with a simply hydreemic condition. 

Hope very correctly states that the ordinary venous murmur 
is a continuous bruit de soufflet, but lable to augmentations 
due to the saccade of the adjacent artery, and to certain modifi- 
cations of tone from pressure upon the internal jugular vein, in 
which the murmur is most frequently located. The external 
jugular, and, indeed, all the large and medium-sized veins of the 
body may, however, be the seat of murmur in aggravated 
angema. 

The rhythmical augmentations of the murmur very generally 
met with, coinciding as they do with ventricular systole, were 
regarded by Bouillaud as constituting the second element of a 
duplex arterial murmur. By gentle pressure upon the vein, the 
murmur may be so altered in quality as to resemble the noise 
made by a child’s humming-top; this is the “venous hum” of 
Hope; a designation certainly more intelligible, at least outside 
France, than the synonyme “bruit de diable.” Occasionally, and 
to appearance capriciously, the murmur undergoes a still further 
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elevation of pitch, and assumes a musical character ; aptly com- 
pared by Hope to a delicate whistle produced by the lips, the 
noise made by the wind passing through a key-hole or crevice, 
the singing of a kettle, or the song of a mosquito, in different 
examples. In all these cases, I have no doubt that the variation 
of murmur is due to alteration in the rate of circulation, of vas- 
cular pressure, or of tension of the walls of the vessel, separately 

or conjointly ; and consequent upon an insensible movement of 
the body, contraction of adjacent muscles, tension of the integu- 
ment, or vaso-motor influence operating on the heart or directly 
upon the vein. 

Respiration exercises a marked influence upon jugular mur- 
mur. As stated by Hope, it is augmented by a full inspiration, 
when it assumes a rushing character; and by a prolonged or 
forced expiration, it is all but, or even entirely suspended. 
Gentle pressure above the point auscultated renders the murmur 
louder ; and strong pressure, above or below this point, has the 
effect of altogether suppressing it. 

I agree with Laennec and Hope in the opinion that venous 
murmur is always louder on the right than on the left side, the 
authority of Bouillaud to the contrary notwithstanding ; but, I 
cannot subscribe the statement of Hope, that in all cases where 
it is audible on the right, it is likewise, though in a less degree, 
present on the left side. I have repeatedly noted its absence on 
the left side, when distinctly audible, though not loud, on the 
right. : 

Niemeyer* says the bruit de diable is louder on the right 
than on the left side, and that it ceases when the patient as- 
sumes the recumbent posture and makes a full inspiration. He 
adopts the hypothesis of Hamerngk and Skoda, as to the mode 
of its production ; viz., that it is due to a twofold cause: per- 
manent expansion of the internal jugular at its termination in 
the innominate vein, and a vortigenous movement of the di- 
minished blood-current in passing through this portion of the 
vessel, and consequent vibration of its tense walls. The objec- 
tions already urged against this theory, are not in any degree 


* A Text-Book of Practical Medicine, translated by Humphreys and Hackley, 
New York, 1869, vol. ii, p. 728. 
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lessened by the sanction it receives from the high authority of 
Niemeyer ; it is no less characteristic of simple spanzemia when 
the blood has suffered no diminution of volume, than it is of 
the condition induced by absolute loss of blood. Nor can I 
assent to the statement of Niemeyer, that venous murmur may 
be induced in persons free from any abnormity of the blood, by 
causing them to rotate the head towards the opposite side; 
when, as he believes, the pressure made upon the vein by the 
omohyoid muscle becomes a cause of murmur. I have never 
heard genuine venous murmur in healthy persons under the cir- 
cumstances just mentioned, nor as a consequence of simple 
pressure upon the vein, however made. 

Bruit de diable, then, I regard as a sign of absolute reduction 
of volume, or of attenuation of the blood. It is frequently ab- 
sent on the left side, and, when present on both sides, is always 
louder on the right. It is intensified when the patient changes . 
from the recumbent to the sitting posture, and, for a moment, 
ceases to be audible on resumption of the former of these pos- 
tures ; but, after a brief interval, it may be again heard, though 
with diminished intensity. It is louder during inspiration than 
during expiration, and by holding the breath, is entirely sus- 
pended. Light pressure upon the jugular above the clavicle, 
whether made with the stethoscope, the finger, or through the 
muscles by rotation of the head, intensifies the murmur, whilst — 
stronger pressure entirely stops it. It gradually ceases under 
appropriate treatment directed to the faulty condition of the 
blood, and is, on the contrary, made more distinct by causes 
which aggravate that condition. It is remarkably variable, and 
apparently capricious in regard to pitch, tone, and absolute 
loudness ; but these variations may in every instance be traced 
to difference in the rate or force of the heart’s action, or to vari- 
ation of tension in the walls of the vein itself, under vaso-motor 
or vaso-inhibitory influence. 

Venous murmur, though most frequently heard in the jugu- 
lars, is by no means confined to these vessels; it is present in 
aneurismal varix, and in the placental and uterine veins in the 
latter months of pregnancy. I have likewise repeatedly heard it 
in the sinuses of large myomatous tumors of the uterus, and once, 
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iin the dilated veins ramifying upon the surface of a large osteo- 
ssarcomatous tumor of the arm of a young anemic man, subse- 
(quently operated on, successfully, by my friend and colleague, 
1My. Tyrrell. Indeed, in anemic subjects, gentle pressure on 
iany of the large veins will suffice to elicit this murmur. 

As to the precise mode of production of these murmurs, it 
smay be positively affirmed that they are, like arterial murmurs, 
‘due to the multiple cause of mutual collision of the blood-cor- 
jpuscles, friction of the blood against the walls of the vein, and 
‘vibration of the latter. As to why these causes operate with 
‘effect in the anzemic or spanzemic condition exclusively, it were 
‘vain to attempt an explanation in the present state of know- 
‘ledge; as the inadequate and inconclusive character of the con- 
_jectures, previously referred to, sufficiently testifies. 

Dynamic murmurs are exclusively cardiac, and located at 
the auriculo-ventricular orifices; they are presumably attribu- 
table to irregular contraction of the ventricles, and imply 
the absence of permanent dilatation or valvular disease. All 
writers agree in regarding them as exclusively regurgitant, but 
two theories are held as to the precise mode of their occurrence ; 
namely, that they are the result, upon the one hand, of dis- 
orderly or excessive contraction of the papillary muscles; or, 
upon the other, of asynchronous or imperfect contraction of 
these, or of a limited portion of the ventricular wall. The 
former of these theories has been applied in an especial manner 
to explain the evanescent murmur of chorea, whilst the latter 
has been adduced to account for the murmurs so frequently met 
with in adynamic fever, and in nervous exhaustion. 

Laennee was probably the first who directed attention to 
murmurs of this class. He says,* “I can state with certainty 
that the bellows sound of the heart is very often met with when 
the organ is perfectly healthy.” This statement applies, no 
doubt, equally to anzemic and dynamic cardiac murmurs, which 
were not distinguished by Laennee, and were alike attributed by 
him to spasm of the heart. 

Dr. Todd, who, so early as 1843, insisted on the connexion 
between chorea and rheumatism, reiterated this opinion with 


* Forbes’ translation, p. 559. 
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much emphasis in his Lumleian Lecture in 1849.* In this lec- 
ture he dwells upon the frequent occurrence of mitral systolic 
murmur in chorea, and regards it as due to organic valvular 
lesion, arising from “ insidious endocarditis” of rheumatic origin. 
Thus, he considers rheumatism to be the starting point of chorea, 
but mitral organic lesion to be a necessary link in the chain. 

It is not possible, however, to accept this as a satisfactory 
solution of the difficulty ; because, as Dr. Todd himself remarks, 
the natural tendency of chorea is to get well. He adds, “it is 
rare to meet with any symptom of heart affection either prece- 
ding or accompanying the chorea;’ and this, notwithstanding 
the admittedly large per-centage of choreics in which systolic 
apex-murmur exists. 

It would seem that the causal connexion of rheumatism with 
chorea, was recognized at Guy’s Hospital so early as 1802. In- 
1837, Dr. Bright advocated a close and immediate connexion 
between pericarditis and chorea. In 1839, he gave examples of 
various forms of muscular spasm, including chorea, dependent 
upon pericarditis, and immediately due, as he believed, to peri- 
pheral irritation of the phrenic nerves.t 

Dr. Bright, it is true, did not advert to endocardial inflam- 
mation or murmur in connexion with chorea, although in one 
of his cases endocarditis actually existed; but his observations 
are important, collaterally, as a contribution to the theory of 
choreic mitral murmur. 

In 1850, Dr. Botrel declared§ that chorea was only a special 
manifestation of rheumatism; and in the following year (1851), 
Dr. G. Sée went further, holding that in nearly every case of 
chorea rheumatic symptoms were manifested; in many, however, 
only in the form of pain. 

Trousseau || only contends for “a law of coincidence,” as 
between rheumatism and chorea; holding that while either may 
take precedence, rheumatism generally does so, and that chorea 
actually complicates rheumatismin the proportion of one-third 


* Medical Cazette, vol. viii., 1849, p. 668. 

+ Bright, in Med. Chirurg. Transactions, vol, xxii., 1889. 

t Loco citat. 

§ Chorea considered as a Rheumatic Affection, Special Thesis, quoted by Trousseau. 
|| Lectures on Clinical Medicine, New Sydenham Society, 1868, vol. i., p. 895. 
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‘of the cases. Under the head of rheumatism, however, he 
sadmits without reserve, endocarditis; assuming, with Bouillaud, 
ithat every case of endocarditis is of rheumatic origin. So 
ffirmly rooted is this opinion, that, forced to admit the occasional 
coccurrence of endocarditis in the course of scarlatina, he would 
ssave his doctrine by alleging that rheumatic arthritis is a common 
saccompaniment of scarlatina. I have repeatedly observed chorea 
unconnected by history or symptoms with rheumatism, scarlati- 
ma, or valvular murmur. That articular pains are not of frequent, 
cor indeed of more than exceptional occurrence in scarlatina, and 
ithen only in the stage of desquamation and as a consequence of: 
iindirect exposure of the limbs to cold, is my firm belief. 

Doctor James Begbie* gives three family histories illustrative 
‘of the association of rheumatism, acute inflammation of the peri- 
‘cardium or endocardium, and chorea, either in the same person, 
‘or by hereditary transmission. These cases are not, however, 
‘conclusive in support of a necessary connexion or kindred asso- 
‘ciation- of these affections. In some of the examples neither 
‘rheumatism nor cardiac disease existed; and chorea was 
‘directly traceable to fright or imitation, both very common 
‘causes of the affection. Dr. Begbie is of opinion that the con- 
‘mexion between rheumatism and chorea is to be explained by 
ireference to the morbid condition of the blood in the former of 
‘these diseases. 

Babington thinks that chorea, following affections of the heart 
or pericardium, is due to reflex irritation through the cardiac 
nerves and ganglia; but he admits the possibility of inflamma- 
tion of the spinal meninges.+ 

Doctor Burrows} also explains the connexion by reflex irrita- 
tion of the phrenic and pneumogastric nerves. 

Sir T. Watson surmises that the connexion between chorea and 
cardiac disease may be due to their common dependence upon 
the rheumatic diathesis. In virtue of its tendency to invade 
fibrous structures, rheumatism may give rise, at the same time, to 
acute inflammation of the membranes of the spinal cord and of 





* Contributions to Practical Medicine, 1862, p. 68. 
t Guy's Hospital Reports, vol, vi., p. 418. 
£ On Disorders of Cerebral Circulation, section vii. 
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those of the heart; and thus become the cause of chorea by 
mechanical irritation of the roots of the spinal nerves through in- 
flammatory exudation and thickening of their sheaths; and also 
of pericarditis or endocarditis, or of both. The gravamen of the 
disease may fall on the spinal cord or the heart, separately or 
consecutively. -He suggests, also, that the cardiac lesion may 
be an excentric cause of the spasmodic disorder of the muscles.* 

In the last edition of his work, the distinguished and veteran 
author modifies his former opinion ; abandoning it, in effect, in 
favour of Kirkes’ doctrine, in support of which he dwells upon 
the preponderance of mitral over other cardiac murmurs, as 
proving the existence of organic lesion of the valves. He adds: 
“T, for one, accept the conclusion that has been drawn from 
them (the facts and reasonings which connect chorea with valy- 
ular disease on the left side of the heart), namely, that the 
chorea is often, not always, the ultimate result of the injection 
of molecular particles of fibrine into some of the minute arteries 
or capillaries of the nervous tissue.” 

Doctor Kirkes denies that the mitral reflux murmur of 
chorea may be due to choreic or irregular action of the 
papillary muscles, on the ground that “there is no good proof 
that involuntary muscular organs participate in the choreic’ 
disorder.” There is much force in this objection; but, the ad- 
mitted co-existence of rhythmical action of the substance of. 
the heart, with this alleged tetanic and irregular contraction of 
the papillary muscles, which, as proved by dissection, are 
directly continuous with the fibres of the ventricular walls, 
constitutes a still stronger objection. We should be forced to 
admit, on the assumption of this theory, that whilst one and 
the greater portion of the length of certain muscular fibres con- 
tract. with perfect order and regularity, the remaining and 
smaller portion of the same fibres act spasmodically, and out 
of harmony with the former. But no physiologist, bearing in 
mind the unity of nerve-centres, and the community of nerve- 
distribution enjoyed by both portions of the same fibres, could 
admit such a doctrine. 


* Lectures, vol.i., p. 664. 
+ Lhe Principles and Practice of Physic, fourth edition, 1871, vol. i., p. 674. 
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Doctor Kirkes urges the opinion,* and defends it with much 
‘ability, that chorea is directly due to organic disease of the 
rmitral valve. He believes that rheumatism has a causal rela- 
(tionship to chorea, only so far as it contributes to the production 
‘of endocarditis on the left side of the heart; and, in confirmation 
‘of this view, dwells upon the facts that chorea shows itself only 
{towards the close of the rheumatic attack, or even weeks or 
‘months after it; that there has been no evidence of a rheu- 
‘matic tendency in at least one half of the fatal cases of chorea 
‘which he has witnessed; and that valvular disease of the 
heart may arise; irrespectively of rheumatism, from pyzemia, the 
‘exanthemata, pregnancy, and other causes. In chorea, more- 
‘over, endocardial inflammation engaging the valves of the left 
side, and giving rise to granular vegetations upon them, is a 
very frequent, if not an invariable, accompaniment of the 
nervous affection. He admits, however, that in rare instances 
chorea may occur independently of endocarditis; but he holds 
that in all rheumatic cases endocarditis is a necessary link, the 
cause -being twofold; viz., contamination of the blood by the 
rheumatic or inflammatory products, and obstruction of the 
capillaries by disintegrated fibrinous deposit. 

One statement of Dr. Kirkes I deem it necessary to give in 
his own words, for the purpose of recording my dissent from it. 
He says: “One important point in connexion with these choreic 
murmurs requires to be especially noted, namely, that absence 
of murmur is no proof of the absence of even serious organic 
disease of the valves of the heart. I have repeatedly observed 
eases in which the most careful examination failed to detect a 
murmur, even up to the last day of life, yet in which after death 
there were unmistakable signs of recent acute mischief about 
the valves ;’ and, by way of explanation, he adds, “ The thicken- 
ing, swelling, and other changes in the mitral valve, including 
fibrinous depositions, were, in the cases to which I allude, 
observed principally, if not exclusively, on the auricular surface 
of the valve, above the free margin, which was thus unin- 
terfered with in its power of closing and preventing regurgi- 
tation.” 

* Medical Times and Gazette, 1850 and 1868. 
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The accuracy of the observation upon which the preceding 
statement is made, I have no right to question. I can only 
express my astonishment, and declare that it is ubterly at 
variance with all I have learned on this subject. 

I have never witnessed a case in which post mortem examina- 
tion showed the existence of “recent acute mischief,’ such as 
“thickening, swelling, and other changes in the mitral valve,” 
much less “fibrinous depositions,’ upon it, in which at least 
faint murmur, or characteristic softening and prolongation of the 
first sound, had not been present at some period of the patient’s 
lastillmess. Absence of this physical sign on the last day of life, 
or even for several. days preceding death, owing, no doubt, to 
asthenia of the heart, is not uncommon; indeed it is rather the 
rule than the exception. But Dr. Kirkes’ statement, however, 
goes much further than this. 

I cannot, I repeat, accept the dogma; nay, I strongly and en- 
tirely dissent from it, “that absence of murmur is no proof of the 
absence of even serious organic disease of the valves of the heart.” 

I maintain that, whilst the presence of murmur affords no 
proof of the existence of structural alteration of the valves, the 
absence, throughout the patient’s illness, of murmur or its equiva- 
lent prolonged and modified first sound, does afford negative . 
proof in regard to it. In other words, I maintain that whilst 
murmur may be due to causes other than valvular disease, that 
the presence of the latter, in a degree capable of deranging 
health and appreciable to the eye of the anatomist, must, and 
actually does, always give rise to murmur as long as the heart 
acts with ordinary vigour. 

Hence it will be seen, that I am likewise in disagreement 
with Doctor Markham, when he says :* “ Neither is the absence 
of murmur any certain indication of absence of valvular dis- 
ease,” ete. 

On the whole question here discussed I may remark, that 
in several examples of chorea given in the sequel, no cardiac 
murmur, nor other evidence of cardiac disease existed ; and that 
in still greater number, examples are recorded of disease of the 
mitral valve unaccompanied by chorea. 

* Diseases of the Heart, their Diagnosis, Pathology, and Treatment, 1856, p. 188. 
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Doctor Handfield Jones had only one example of valvular 
cardiac affection in fifteen cases of chorea, and in this excep- 
tional case rheumatism had not preceded. He is of opinion 
that rheumatic affections rarely tend to choreic complication ; 
but, he admits that chorea and rheumatism are allied, in being 
both associated with a paretic condition of certain portions of 
the nervous system ; viz., chorea with paresis of the musculo- 
motor, and rheumatism with paresis of the vaso-motor nerves.” 

Doctor Hughes, after discussing with great ability the in- 
ferences to be drawn from the details of one hundred cases of 
chorea published by him, in regard to the alleged dependence 
of that affection upon rheumatic structural lesions of the spinal 
‘cord, remarks: “It seems at least doubtful, whether, in most of 
such cases, there exists anything more than a sympathetic affec- 
tion of the spinal marrow, as these cases are curable by the 
same means as others.” 

Doctor Ogle expresses a similar opinion, adding a number of 
objections of great weight, as against the doctrine of the rheu- 
matic origin of chorea.{ 

The frequent occurrence of cardiac murmur in connexion 
with chorea; the no less frequent association of rheumatism 
or the rheumatic diathesis, with that disease; and the occa- 
sional concurrence of rheumatic arthritis and organic valvu- 
lar lesions of the heart in choreic subjects, have led many 
eminent pathologists, as previously shown, to believe that 
chorea is essentially a rheumatic neurosis, dependent upon 
eccentric irritation of the heart by rheumatic exudation or de- 
posit upon its valves or external surface; or upon centric irrita- 
tion of the cerebro-spinal axis itself, by vascular engorgement 
and thickening of its envelopes, inflammatory softening of its 
substance, or impairment of its nutrition by capillary embolism. 

Is organic lesion of the heart, valvular or pericardial, a usual 
concomitant ; or rheumatism, latent or manifest, a necessary, or 
even an ordinary precursor of chorea? I confidently answer 
both these questions in the negative. 


* Clinical Observations on Functional Nervous Disorders, 1864. 
+ Guys Hospital Reports, vol. iv., 1846. 
t British and Foreign Medico-Chirurgical Review, vol. xlyi., 1868, 
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The great majority of my cases of chorea have been in female 
children under thirteen years, who either have never had rheu- 
matism, or had it at so remote a period, followed by a long 
interval of general good health, that it could not be regarded as 
in any degree causative of the chorea, in the absence of organic 
cardiac disease. In the greater number there was no cardiac mur- 
mur whatever; and no evidence, of any kind, of organic disease of 
the heart or pericardium. In a few instances a systolic bellows 
murmur existed at the apex; but, unattended with dyspnea or 
visceral engorgement, and quickly removed by treatment appro- 
priate to the nervous affection. In nearly every instance, like- 
wise, the: attack was traceable to fright or other emotional 
excitement, or to the presence of intestinal worms. In a few 
examples the attack was immediately preceded by articular rheu- 
matism, with or without engagement of the heart or pericardium. 

Whilst engaged in collecting materials for this work, I did not 
deem it necessary to record all the cases of chorea in which no 
evidence of cardiac disease existed. I have, however, preserved 
notes of a few, which I shall now furnish in abstract. In every 
example which has come under my notice within the last five 
years, I have examined the heart, physically, with great care, 
with a view to determine whether cardiac disease of any kind . 
was present. 

Case 1. Mary K., aged twelve years, of sandy complexion and 
florid face, admitted June 21st, 1869; the daughter of a poor man 
who, about a year previously, had been an inmate of the hospi- 
tal, suffering from disease of the aortic valve which has since 
proved fatal. She had rheumatism the previous Christmas, 
which confined her to bed, and lasted one month; began to 
get “fidgetty” three months subsequently. She droops to left 
side, and admits weakness of left arm and leg; tongue furred, 
and suddenly retracted after protrusion ; is very fidgetty even in 
sleep, frequently starting up. Pulse 108, regular ; heart’s 
action and sounds normal; no cardiac murmur. To have liquor 
arsenicalis (Mv. ter die) after meals, and cold shower baths. 
June 28th; is much better, less fidgetty. To continue medicine 
at her home. Owing to scarlatina having appeared in the ward, 
she was discharged. 
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Case 2. John M., aged seven, admitted June 13th, 1869. 
No history of rheumatism ; is very fidgetty and droops to right 
side. Choreic symptoms well marked, but not in an aggravated 
form ; no cardiae murmur. To have arsenical solution and iron. 
Discharged cured, June 28. 

Case 3. Julia §., aged nine, anemic, consulted me as an ex- 
tern patient of the hospital, October 1st, 1869. Her health had 
been good up to eighteen months previous to the above date; and 
she never had rheumatism, or passed worms. For the last year 
and a-half she has been the subject of aggravated chorea. The 
attacks are in some measure paroxysmal, and during the period 
of their continuance she cannot speak, and the lips are bitten. 
Bowels regular; deglutition perfect; pulse 120, regular; action 
and sounds of heart normal, and no cardiac murmur. Muscu- 
lar power equal on both sides of body. Another child of the 
same parents, seven years old, has also had chorea, of which 
she has been cured. To have syrup of iodide of iron and 
Fowler’s solution. Discharged, cured, after a few weeks’ treat- 
ment. 

Case 4. Justin McS., aged nineteen, lithographic printer, 
admitted February 16th, 1871. Had rheumatism, but without 
cardiac complication, three months previously, for which he was 
treated in Baggot-street Hospital. Was noticed to be fidgetty 
one week after leaving that institution cured; is now sleep- 
less, constantly biting his lips, tossing his arms and legs, and 
fidgetting with his fingers. Pulse weak, irrecular, 96; cardiac 
action irregular and intermittent, but no cardiac murmur ; sight 
weak. To have sulphate of quinine and strychnia. Discharged, 
searcely improved, after a few weeks’ residence in hospital. I 
subsequently saw this patient in Steevens’ Hospital in the same 
condition as above described. 

In rheumatic endocarditis the mitral is the valve engaged in 
most instances. Yet, in the list of one hundred cases of chorea 
published by Dr. H. M. Hughes, there were only nine examples 
of permanent mitral murmur, and, of these, three only were of 
rheumatic origin. - There were, in addition, two examples of 
temporary mitral murmur, and two of basic murmur, whether 
temporary or permanent is not stated. Out of fifty-five cases in 

18 
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which a cause was assigned for the chorea, fright was the imputed 


cause in thirty-four instances. 

Simple rheumatism was the alleged cause in only five cases; 
rheumatism with scarlatina in one case, and rheumatism with 
pericarditis in one. 

In Dr. Ogle’s Report,* a list of ninety-six cases is furnished, 
out of which cardiac murmur presumably existed in fourteen 
instances.- Rheumatism is mentioned as the cause of the chorea 
in nineteen instances; intestinal worms in fourteen; fright in 
twenty-three, and menstrual derangement, or sudden arrest of 
the menses, in eight cases. 

Out of a total of one hundred and nineteen cases of chorea 
published by Hughes and Ogle, in which the origin of the 
disease has been traced to an assignable cause, fright was the 
imputed cause in fifty-seven instances, or nearly one-half. 


In these cases it cannot be reasonably supposed, in the: 


absence of a rheumatic history, past or present, that rheumatism 
had any share in the production of the chorea. Rheumatism is 
mentioned as the cause in only twenty-seven out of the total of 
one hundred and nineteen cases; and valvular lesion of the heart 
can have existed in only twenty-three of the whole number, 
even if we include those cases in which its existence was doubtful. 

From the evidence thus summarized, and from my personal 
observation of chorea, I feel warranted in concluding that it is 
not a disease of rheumatic origin; neither is it due to valvular 
lesion of the heart, rheumatic or non-rheumatic. I regard chorea 
as consisting, essentially, in a state of dynamical instability of 
the spinal cord, manifested by hyper-impressionability, or ex- 
cessive irritability of that nerve centre. The sentient and 
motor tracts within the cranium are likewise engaged, but not 
the centres of thought or volition. The disease seems limited 
to the emotional centres, and the conducting media of sensation 
and voluntary motion. 

Anemia and general debility constitute important factors of 

* Loco citat.: 

+ In all the examples where valvular lesion was actually found, I conclude that 


murmur had been detectable, though not mentioned in the returns. My calcula- 
tion of totals, which is based upon Dr. Ogle’s returns, differs somewhat from his. 
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chorea, but only as predisponents ; and to the state arising from 
this twofold cause, is due the murmur at the apex, or the base 
of the heart, when not of direct rheumatic origin. 

The basic murmur, when not the result of rheumatic dis- 
organization at the aortic orifice, is purely hemic, and limited, 
as such. The murmur so frequently encountered at the apex 
in chorea, is of strictly dynamic origin, and is caused by atony 
and partial yielding of the walls of the left ventricle at the acme 
of systole, as will be presently explained. Rheumatism, by 
inducing a state of general debility, ancemia, and muscular 
atony, but to this extent only, may be a remote cause of 
chorea, and of hemic or dyziamic cardiac murmur, associated 
or not with chorea; but, imasmuch as the latter association, 
by dependence on a common cause, is of very frequent occur- 
rence, the mistake is not unfrequently made of assuming the 
murmur to be organic, and the assumed lesion to which it owes 
its origin to be the cause of the chorea. 

Doctor Walshe* says: “The heart may, probably, also undergo 
dynamic changes interfering with the closure of its valves, and 
giving rise to murmurs of the regurgitant class. Thus, a systolic 
murmur, free from harshness, and of medium pitch, having all 
the attributes of that denoting mitral recurgitation, is occasion- 
ally heard in cases of chorea at the left apex. This murmur 
disappears as the primary neurotic disease itself disappears ; its 
intensity varies with different beats of the heart; its quality 
similarly changes; and it may even temporarily become in- 
audible. The murmur in question is not localized as a heemic 
cardiac murmur would be; it cannot be referred to organic 
change in the mitral valve, seeing that it eventually totally dis- 
appears. Nor in many of the cases which I have seen, was there 
the smallest ground for referring it to latent Bright’s disease, or 
to rheumatic irritation of the endocardium. 

“The most plausible hypothesis seems to be that irregular and 
occasional reflux takes place at the mitral orifice, through dis- 
ordered action of the muscular apparatus connected with the 
valve. Just as the external choreal movements sometimes 


*A Practical Treatise on the Diseases of the Heart and Great Vessels, third 
edition, 1862, p. 95. 
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cease for moments or for minutes at a time, so the cardiac 
murmurs disappear. 

“The main objection to this hypothesis seems to arise from the 
difficulty of understanding how the heart as a whole cam act 
regularly (as it certainly does in chorea), and yet part of its 
substance contract irregularly. Still the same contradictory 
state of things may sometimes be witnessed in the voluntary 
muscles, portions of which may twitch automatically whilst the 
remainder of their substance is quiescent. 

“The same kind of disorder may conceivably be the cause of 
certain mitral regurgitant murmurs attending dilated hypertrophy 
of the left ventricle, and disappearing under treatment. So, too, 
may be explained a fact, for which it seems otherwise impossible 
to suggest a plausible theory, that in certain cases of soft, flabby, 
and possibly fattily atrophous heart, a murmur at the left apex 
will occasionally be heard, though as a rule completely absent.” 

Here Dr. Walshe distinctly adopts, though manifestly with 
misgivings as to its soundness, the doctrine of musculo-papillary 
spasm, in explanation not only of choreic cardiac murmur, but 
also of that which is occasionally heard at the left apex in flabby 
and fatty hearts, and of which no ) Orne theory, satisfactory to 
him, has been offered. 

I have already urged a strong, and, as it seems to me, insuper- 
able objection, in terms admitted by Dr. Walshe himself, to the 
_ hypothesis of spasm of the papillary muscles in chorea. This 
objection applies with even increased force to its admission in 
explanation of dynamic murmur in soft and weakened hearts, 
in connexion with which no evidence of nervous excitability 
exists ; and, with great respect for Dr. Walshe, I venture to 
believe that another and much more rational explanation of 
these murmurs may be offered, as I will endeavour to show. 

Dr. Walshe believes that systolic base murmurs may arise from 
violent excitement of the heart, either through increased force 
of the current, or by derangement of its line of transit. ‘This 
he has witnessed not only in hysterical females, but likewise in 
nervous male subjects. In hypertrophy with dilatation, systolic 
murmur may, according to him, be produced at the base, by mis- 
direction of the current against the edges of the arterial orifices. 


—— 
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I have never met with an indubitable example of dynamic 
murmur at the base of the heart; all systolic murmurs in this 
situation, not dependent upon disease of the arterial valves or 
orifices, are, in my judgment, of hamic origin; at least I have 
mever met with any which could not on that assumption be 
| ily explained. 
“In 1854 Dr. Stokes,* whilst discussing the subject of func- 
i murmurs, after referring to the opinions of Hope and 
‘alshe who locate them exclusively in the arterial orifices, says: 
** But we must be cautious in rejecting the opinion that inorganic 
‘murmurs may be seated in the mitral orifice. I cannot help 
‘believing that I have observed cases of inorganic murmurs, 
‘which, so far as physical signs went, were closely similar to 
ithose of ordinary mitral disease with regurgitation into ‘the 
auricles.” He observed+ prolonged first sound, passing into 
‘bellows murmur, in the space midway between the nipple and 
| the left margin of the sternum, in continued and relapsing fever; 
‘in measles of asthenic character; and in typhoid variola. He 
| quotes a case of maculated typhus, observed by Drs. Heslop and 
| Lyons in the Meath Hospital, in which, after the first week of 
| convalescence, the first sound of the heart was prolonged ; and in 
| the course of a relapse of brief duration, this prolongation passed 
| into bellows murmur, which continued through a second relapse 
| of ephemeral character, after which the patient, a young female, 
| rapidly convalesced, with complete subsidence of abnormal car- 
diac signs. 

In connexion with this case, Dr. Stokes remarks on the greater 
frequency of murmur of this character in typhoid than in typhus 
fever; and proceeds to observe, that “The prolongation of the 
first sound of the heart, whatever be its cause, is closely related 
to, though certainly different from, inorganic murmur. It is 
true that the same general causes seem to give rise to both” 
He adds: “ It appears to arise from irregular contraction of the 
muscular fibrillz. In some cases, especially in thin persons, we 
have found it attended with a peculiar vermicular sensation to 
the touch, very different from the fremitus of organic valvular 

* Diseas of the Heart and Aorta. 
+ Opus citat., p. 428 and 502. 
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disease. Like the anemic murmur it subsides during or after 
the convalescence of the patient, but I think that, when well 
established, its ultimate disappearance occurs much later than 
that of a true murmur.” . 

A girl aged twelve, six days ill of simple non-maculated fever, 
exhibited prolonged first sound; on the ninth day, coincidently 
with increase of fever, and of the rate and force of the -heart’s 
action, this passed into bellows murmur, loudest between the left 
margin of the sternum and the nipple, but traceable, with pro- 
oressively decreasing intensity, downwards towards the nipple, 
and upwards in the course of the aorta; it ceased when the 
patient sat up. On the eleventh day, with increase of weakness, 
the first sound and the murmur ceased to be audible, save faintly, 
behind the sternum. Stimulants were given; the action of the 
heart improved within an hour; and on the following day both 


first sound and murmur were again distinctly audible, the 


pulse being 92. Convalescence now set in; the pulse came 
down ; the murmur gradually faded away; and at the end of a 
little more than a week, the patient was discharged quite well, 
the murmur having entirely ceased.* 

The preceding observations on the subject of dynamic mur- 
murs possess a very high value, derived from the authority of 
the writer. They refer to examples of evanescent cardiac 
murmur, not basic, in association with asthenic fever, gradually 
disappearing with the progress of convalescence, and vanishing 
with restored health. 

The murmur was, therefore, neither organic nor anzmic in 
origin. 

To what cause, then, is it to be attributed ? I hesitate not 
to answer, to parietal debility of the left ventricle. Of this, but 
in a minor degree, it furnishes evidence similar to that afforded 
by suppression of the first sound in low typhus, as noticed by 
Doctor Stokes. 

Doctor M‘Dowel has published} several cases of dilatation of 
the left ventricle, with consequent mitral incompetence and 
regurgitant murmur, without valvular disease. 


* Dublin Quarterly Journal of Medical Science, vol. xiv. 
t Opus citat. 
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Doctor Bristowe has likewise published* several such cases; but, 
in some of these there was, in addition to dilatation of the left 
ventricle, shortening and atrophy of the musculi papillares and 
chordze tendinez, to which, in part, he attributes the mitral 
regurgitation. and systolic apex-murmur. As causes of regur- 
gitation, Bristowe denies the efficiency of anemia, which “ will 
not explain incompetence,” and of fibrinous concretions ; and he 
doubts the occurrence of dilatation of the: auriculo-ventricular 
orifice to a degree sufficient to give rise to reflux. The murmur 
audible with the first sound and at the apex, in his cases, he 
attributes to “disproportion between the size of the ventricular 
cavities and the length of the musculi papillares and chorde 
tendinez.” 

Doctor Hare detailed before the Pathological Society of 
London, a case in which he attributed mitral incompetence to 
lateral displacement of the points of origin of the musculi 
papillares, and the consequent contraction of the latter in an 
altered direction. 

Doctor Walshe, discussing the subject of mitral regurgitant 
murmurf says: “In rare instances it may be of dynamic 
mechanism.” 

Stark | is of opinion that in chlorosis, the fibres of the walls 
of the ventricles undergo relaxation, in consequence of the 
temporary derangement of nutrition which defect of red blood 
cells entails. From this results passive dilatation of the chambers 
of the heart, and, possibly also, relative inadequacy of the mitral 
valve. 

Doctor Parrot§ holds that all murmurs designated anemic, 
have their seat at the tricuspid, not the aortic orifice; and that 
a large proportion of murmurs arising in the course of acute 
rheumatism are produced in the former situation, as the result of 
debility and yielding of the walls of the right ventricle, of dila- 
tation of the tricuspid orifice, and consequent inadequacy: of the 
tricuspid valve. 


* British and Fore yn Med. Chirurg. Review, vol. xx. 

T Opus citat., p. 100. 

t Gazette Hebdomadaire, Paris, 1863 ; and Archives Générales de Médecine, 1866. 

§ Archives Générales de Médecine, 1866, vol. xi.; and Dublin Quarterly Journal of 
Medical Science, November, 1869, p. 590. 
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Doctor Wilks* believes that all mitral systolic murmurs 
associated with chorea are organic; and the result, not of rheu- 
matism, but of the chorea itself. In all such cases he has found 
the endocardium in the vicinity of the mitral opening, studded 
with minute bead-like vegetations of fibrin, disposed in rows. 

Da Costa has met with non-organic mitral murmur in 
cases of obstructed pulmonary circulation ; tubercular infiltra- 
tion; asthma; pneumonia; and in a case of pleuritic effusion, 
in which, on examination of the body, the valves were found 
unaltered. He admits the possibility of temporary mitral regur- 
gitation ; but considers it not unlikely that many examples of 
mitral murmur are due to vibration of the blood, produced by 
increased tension of the mitral valve during temporary excite- 
ment of the heart, and favoured by a spanemic state of the 
blood. 


I cannot admit tension murmurs. I have never met with . 


an example of such. The vibration theory, if correct, should 
apply to all cases of nervous palpitation in anemic subjects, 
and vibration murmurs should be audible in all such cases. 
Yet how small the per-centage of these cases is, in which mitral 
murmur is actually present, all clinical observers can testify ; 
and, as Dr. Cuming + justly remarks, the murmur when heard, 
if due to vibration of the blood, should be conducted by the 
current into the aorta and be there audible, which is noto- 
riously not the case. The situation of maximum loudness of 
the murmur indicated by Doctor Da Costa, namely, the third 
intercostal space, is suggestive of its possible origin in the 
pulmonary artery; of such a murmur I shall, in the sequel, 
furnish some examples, and in subjects in whom the absence 
of organic lesion was legitimately presumable. 

Doctor Da Costa is further of opinion, that functional val- 
vular disorders may lead to organic valvular disease; the series 
being, derangement of the action of the heart, functional in- 
adequacy of the valves, hypertrophy, organic valve-disease. 

I fail to perceive how hypertrophy, as such, can lead to 

* Medical Times and Gazette, Nebruary, 1869. 


+ American Journal of the Medical Sciences, July, 1869. 
t Dublin Quarterly Journal of Medical Science, November, 1869, p. 591. 
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organic disease of the valves. In simple hypertrophy, as ex- 
emplified in chronic renal disease, no such consequence as 
disease of the valves is ordinarily met with. 

Bamberger is of opinion, that the so-called anemic murmurs ; 
those which occur occasionally in fever, and many of those 
which are developed in the course of rheumatism, are veritable 
mitral reflux murmurs; and that they are due to a weakened 
state of the papillary muscles, in consequence of which the valve 
is not rendered sufficiently tense, and after vibrations are per- 
mitted. 

M. Raynaud* contrasts non-organic and organic murmurs 
as follows: viz, “In the first (non-organic) the seat is at the 
base of the heart; it is propagated in the direction of the ascend- 
ing aorta; it is soft and intermittent. The second (organic) is 
rougher; it assumes to some extent the character of the brwit 
de scie, bruit de lime, or bruit de rape; it is more fixed, and, if it 
occupy the aortic orifice, the lesion is well pronounced, and pos- 
sesses other characters.” 

It can now, however, be no longer maintained that the seat 
of non-organic murmur is exclusively basic. Nor, indeed, that 
murmurs of organic origin are invariably rough, and exhibit the 
characters above mentioned. 

Doctor Peacock has given a list of cases, five in number, in 
which mitral regurgitation was announced by systolic murmur 
at the apex; but, in four of these cases, there was, in addition 
to dilatation of the mitral orifice, disease of the mitral valve 
in greater or less degree. In the fifth cage there was adhesion 
of the pericardium, with left ventricular hypertrophy and dila- 
tation, and enlargement of the mitral orifice, but “no material 
valvular disease.” 

That non-organic mitral regurgitant murmur may arise from 
causes other than those above mentioned, I have, in another 
place; endeavoured to show. I have given cases to illustrate 
the occurrence of such murmur in connexion with anemia, 
purpura, masturbation, and excessive tobacco-smoking. ‘To this 

* Nouveau Dictionnaire de Médecine, p. 388. 


t On Some of the Causes and effects of Valvular Disease of the Heart, 1865. 
+ British Medical Journal, November 16th and 28rd, 1867, 
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list I. would now add chorea, and weak and fatty heart (see 
cases. of J. O'B. and R. Burrows). It is quite true that in none 
of these cases, except those referred to under the last-mentioned 
two heads, has the negative diagnosis in relation to organic 
disease been confirmed by the evidence of post mortem exami- 
nation of the body; because no opportunity for such was pre- 
sented. But the cessation of the murmur under treatment, 
coincidently with the disappearance of irregularity in the 
heart’s action, and the general improvement of the patient’s 
health, constitute presumptive evidence amply sufficient to 
warrant the diagnosis given. 

In the paper above referred to, I have expressed the opinion, 
“that an explanation of the occurrence of murmur under the 
circumstances now stated, must be sought mainly in physiologi- 
cal considerations having reference to the mode of combination, 
the direction, and the relative force of contraction of the musculi 
papillares of the left ventricle. That a yielding of a particular 
portion of the walls of the ventricle during the centripetal 
movement which takes place in the act of contraction, may so — 
alter the direction in which one or both of the musculi papillares 
act upon the segments of the mitral valve, as totally to invert 
their function, by rendering them effective agents, not in — 
closing, but, in opening the orifice of communication with the 
auricle, seems legitimately presumable from what occurs in the 
right ventricle, under similar circumstances, as shown by the 
late Mr. W. King. 

“Such yielding may be due, not as in ihe right ventricle, to 
simple engorgement; but either to a want of sufficient contrac- 
tile power in a particular part of the walls of the ventricle, or 
to ataxy or want of co-ordination in the contraction of the 
different portions of those walls. 

“ Without committing myself to a definite theory on this 
* subject, I may state shortly the view which I entertain as to 
its pathology. The musculi papillares of the left ventricle (as 
also of the right) are so placed that in the state of complete 
ventricular systole they interlock, or pass to opposite sides of 
the chamber. In virtue of this interchange of position they so 
act upon the segments of the mitral valve, that the lines or 
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axes of their contraction decussate at an acute angle, and the 
valves are drawn, each towards the opposite side of the ven- 

tricle. Such a movement can take place manifestly only at the 

acme of ventricular systole, causing active closure of the valves, 

tension of these and of the chord tendinez, and the sharp 

“ click” constituting the terminal portion of the first sound. If 
from any cause whatever, involving inability of the ventricle to 

empty itself, such as yielding of a particular portion of its walls 

during their centripetal movement in the act of systole, the 

musculi papillares are prevented from performing the movement 

of transposition already indicated, they will act upon the valves, 

not in the direction of the opposite wall of the ventricle, but 

towards that from which they take their origin, and will there- 

fore divaricate the valves, and permit regurgitation. 

“Tt has been objected that as, according to this view, the 
closure of the valves is effected only at the acme of systole, re- 
gurgitation may have taken place previously to its occurrence. 

“But it should be remembered that the closure of the valves is 
passive, guoad the pressure of the mass of blood in the ventricle 
at the commencement of systole, and that their active closure is 
terminal, and rather an act of tension to prevent their being 
reversed at the acme of ventricular systole. If, at this moment, 
when the chord tendinez are made tense by the contraction of 
the corresponding papillary muscles, one of them is made to act 
in the direction of the attached margin of the valve with which 
it is connected, owing to an irregular or centrifugal movement 
of a portion of the wall of the ventricle, the segment of the 
valve so acted upon is of necessity raised off the auriculo-ven- 
tricular opening, and regurgitation takes place at the close of 
systole. 

“Tt is worthy of remark, as bearing upon this view, that regur- 
gitant murmurs of this character are always, so far as I have 
observed, postsystolic, or occupy the terminal portion of the 
period of systole.” 

Finally I draw the following conclusions : 

“I. That regurgitation may take place at the mitral orifice 

independently of disease of the valves, and of dilatation 
of the orifice of the ventricle, 
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“2. The murmur which announces this form of regurgitation 
is faint and abbreviated, usually confined to the area of the 
apex, and not associated with embarrassment of respiza- 
tion, vascular turgescence, or the other usual signs. of 
organic mitral regureitation. 

“3, The pulse associated with this murmur is quick, abrupt, 
and feeble; and either rhythmically irregular, or of the. 
alternately ascending and descending character previously 
described. 

“4, Examples of this murmur may be met with in those who 
are the subjects of anzemia, or purpura; or who have 
become enfeebled by masturbation, or by the excessive 
use of tobacco.” 

To the list above given I would now add chorea, and fatty 

softening of the left ventricle, as previously stated. 

With the experience I have since had, I incline to endorse 
the opinions thus expressed seven years ago, and am satisfied, 
whatever may be the value of the theory propounded, that 
causes, of which the above are examples, which debilitate the 
ventricular walls, may act indirectly as causes of mitral reflux 
of uncertain duration, but generally amenable to treatment. 

Doctor Cuming of Belfast, has published,* in a paper of great _ 
practical value, the particulars of two cases of similar import to 
the foregoing. In both, systolic murmur confined to the mitral 
area existed ; and in one of these (case of R. C.) pulmonary and 
general vascular engorgement with anasarca were present ; the 
patient died ; there was no dilatation of the left ventricle, no 
atrophy of the musculi papillares or chorde tendinez, and no 
disease of the mitral valve, or only a shght warty growth upon 
it quite inadequate to cause regurgitation, The muscular struc- 
ture of the heart is reported as healthy ; but, microscopic exami- 
nation of it, which constitutes the only reliable evidence, 
negative or positive, on this subject, is not mentioned. This 
case is the first, as far as I am aware, in which mitral reflux 
murmur, accompanied by the usual symptoms of advanced 
organic disease ; viz., pulmonary engorgement, hemoptysis, and 
anasarca, existed; and in which dissection demonstrated the 


* Dublin Quarterly Journal of Medical Science, May, 1868. 
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absence of anomaly or disease in the cavities, walls, or valves of 
the heart. I have, since that date, met with two cases similar 
in their principal features to the foregoing, which, with the re- 
sults of post mortem examination of the bodies, are given in the 
sequel (cases of J. O’B. and R. Burrows). 

In Dr. Cuming’s second case the patient had been weakened 
by purging; no antecedent murmur existed, as he had been ex- 
amined and passed for a life assurance office. At the period of 
report, a soft bellows murmur of systolic rhythm and mitral 
diffusion existed ; but it ceased after brief tonic treatment, co- 
incidently with restoration of perfect health. 

This case presents many features of resemblance to those 
published by me in the preceding year, and to which Dr. 
Cuming refers. He, however, misapprehends the meaning I 
desired to convey when I stated that the absence of pulmonary 
congestion in my cases was, pro tanto, evidence of the absence of 
valvular disease. I did not, by any means, intend thereby to in- 
timate that pulmonary and systemic engorgement, followed by 
the usual results, may not occur in such cases. I only wished 
to point out by the observation alluded to, the temporary 
character, and, inferentially, the non-organic cause of the mur- 
mur in my cases. 

I am entirely of Dr. Cuming’s opinion when he states that 
“it is very probable that several of Dr. Hayden’s cases would 
have exhibited signs of pulmonary and systemic congestion had 
the regurgitation not yielded to treatment.” 

From what has preceded, I feel warranted in concluding that a 
a murmur, postsystolic in time; in continuity with the first sound; 
extending to a variable length into the short pause ; loudest at the 
apex, to which in most cases it is confined ; loudest, likewise, in 
the recumbent posture, and diminished in intensity, or temporarily 
suspended, when the erect posture is assumed; unaccompanied 
by the symptoms and signs of pulmonary congestion, and by 
outward displacement of the apex-beat ; and associated with 
rapid changes in the rate of cardiac and radial pulsation, irre- 
spectively of physical exertion, indicates mitral reflux without 
structural lesion at the mitral orifice, or permanent dilatation of 
the left ventricle. I further hold, but not with equal confidence, 
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that in such a case the walls of the left ventricle would be found 
in a softened or atonie condition, and that to this, as previously 
explained, the murmur would be due. 

The murmur is faint, soft, and blowing in character; and, in 
the instances which have come under my notice, has fallen short 
of the second sound; although it is conceivable that such should 
not invariably be the case. In the two examples above Teferred 
to, in which I had the advantage of a post mortem examination 
of the bodies, the result as regards the state of the valves was 
negative. 

Doctor Nixon recently read before the Medical Society of the 
College of Physicians a paper on this subject, which was charac- 
terized by very considerable research and ability.* He sub- 
mitted the details of five cases, in three of which he had the 
advantage of examining the body after death. In all three the 
mitral valve was unaltered, and apparently adequate to close the 
orifice ; but, in two of these, the muscular structure of the left 
ventricle was in a state of fatty degeneration. The third was 
an example of chronic meningitis and general mal-nutrition. Of 
the two cases in which death did not follow, one was that of a 
delicate female, who had been greatly reduced by flooding, 
during a miscarriage, eight months previously, and in whom > 
both a basic and an apex-murmur existed, which ceased under 
treatment. The other was that of a young lady, who exhibited 
a murmur, only during nervous palpitation following mental 
disturbance or the use of green tea. 

It will be observed, that in all these cases, except the last, 
there was general debility ; and, in two of the number, the left 
ventricle was proved, by dissection, to be in a state of fatty 
softening. In the case of the young lady, nervous debility may 
be inferred. . 

Doctor Nixon is of opinion, that the conditions under which 
functional mitral murmur has been met with are so various, that 
no single explanation of the mode of its occurrence will suffice ; 
but that, in most cases, it is caused by derangement of the con- 
sentaneous action which normally subsists between the muscular 
walls of the left ventricle and the papillary muscles of that 


* Dublin Journal of Medical Science, June, 1878. 
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chamber; and that this is due “to some defect in the vital power 
or condition of the heart itself, which leads either to atony of the 
papillary muscles, or derangement in the rhythm of their move-~ 
ments.” I believe that in most cases, if not in all, debility of 
the walls of the left ventricle may be reasonably supposed to 
exist, and that the hypothesis which I have ventured to propound 
affordsamot only the most generally applicable, but the most 
rational explanation of the phenomenon. 

Doctor Nixon’s observations as to the differential diagnosis of 
this murmur are most judicious. The features upon which he 
relies, as of positive diagnostic value, may be briefly set forth as 
follows : : 

1. The murmur is intermittent, and variable as to intensity. 

2. Usually present in the recumbent posture, it generally 

ceases when the patient sits up. 

3. It is loudest, not at the apex, but over the body of the 

ventricle (Da Costa). 

4, There is usually absence of pulmonary distress, and of 

accentuation and doubling of the second sound. 

5. There is no alteration in the size or position of the heart. 

6. The radial pulse is variable as to rate and volume. 

The foregoing observations are of the utmost importance. I 
am not in a position to affirm all the rules just laid down for 
testing this murmur; but I have no hesitation in subscribing the 
majority of them, and in declaring that Dr. Nixon’s paper is, 
in my judgment, the most valuable contribution hitherto made 
towards the differential diagnosis of functional murmur at the 
mitral orifice. ; 

Skoda, writing of the diagnostic value of accentuated second 
sound in the pulmonary artery, as positive evidence of regurgl- 
tation at the mitral orifice in cases of systolic murmur at the 
apex, says:* “If the force of this sound be not increased, the 
murmur then indicates that the surfaces of the valves, or the 
lining membrane of the ventricle about the arterial openings, are 
roughened.” 

Doctor Todd, likewise, held the opinion that a rough condition 
of the ventricular surface of the mitral valve was competent, of 


* Opus citat., p. 229. 
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itself, to give rise to systolic murmur in the mitral area, liable 
to be confounded with that of mitral reflux.* 

He says: “ But if the deposit take place on the ventricular 
surface of the valve (and it generally does so on the ventricular 
surface of its inner curtain) then you have no disturbance of 
valvular function. In both cases, however, you have a systolic 
bellows-sound, and in both cases that sound is best heaggl at the 
apex of the heart.” 

In the pseudo-murmur, however, the absence of Skoda’s sign 
of accentuated second sound; the murmur being audible to- 
wards the base ;.and inaudible, or very faintly audible beneath 
the left scapula, suffice, in his opinion, to establish the distinc- 
tion between the two cases. 

Doctor Walshe also believes} that “vegetations on the ven- 
tricular surface of the (mitral) valve” are competent, without 
causing inadequacy or mal-adaptation of the valve, to produce 
systolic murmur at the apex. 

The concurrence of so many eminent authorities in support or 
acceptance of the doctrine of systolic murmur of maximum in- 
tensity at the apex, due to simple roughening of the ventricular 
surface of the mitral valve, or of the adjacent portion of the ven- 
tricular wall, and liable to be confounded with that of mitral 
incompetency, would seem to constitute it an established dogma’ 
in cardiac diagnostics. 

Nevertheless, I venture to question its soundness, and to ex- 
press a doubt that it rests upon stronger evidence than @ priori 
reasoning. At least, I have never fallen upon the details of a 
case, in which murmur of the site and rhythm above mentioned, 
viz., “ systolic murmur best heard at the apex of the heart,” was 
satisfactorily traceable to the cause now alleged, to the exclusion 
of all others competent to produce it. Nor have I met with a 
single example, in the living, which would warrant me in assign- 
ing to the alleged murmur, even provisionally, a place in cardiac 
pathology. I have, however, met with an example of basic 
systolic murmur due to roughening of the ventricular surface 
of the mitral valve. 


* Clinical Lectures, second edition, 1861, p. 77. 
t Opus citat., p. 99. 
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Doctor Todd lays too much‘stress, in regard to differential 


diagnosis, upon the fact that this murmur is heard but feebly, 


or not at all, at the left scapula; on the absence of intensified 
second sound ; and on the less degree of disturbance of the heart 
and general distress which accompany it, as compared with the 
murmur of veritable mitral regurgitation. 

I have-repeatedly found indubitable mitral regurgitant mur- 
mur of organic origin, totally inaudible at the left scapula and 
unaccompanied by intensified second sound. Indeed, such is 
the rule in the case of soft murmurs of recent origin, and 
occurring in a feeble heart before appreciable derangement of 
the pulmonary circulation has supervened. As above shown, 
these negative signs and symptoms are characteristic of func- 
tional mitral murmur. 

Dr. Todd indicates, however, the true distinction between sys- 
tolic murmur at the apex due to simple roughening of the ven- 
tricular surface of the mitral valve, and the murmur of mitral 
reflux to whatever cause due, when he says that the former 
“may be heard well up to the base of the heart.” Not only 
may it be so heard, but it is absolutely loudest at the right 
base, and audible throughout the arch of the aorta and its pri- 
mary branches with great distinctness. If, with such a murmur, 
likewise, but less distinctly, audible at the apex, and unaccom- 
panied by the other evidence of mitral reeurgitation mentioned 
by Dr. Todd, the second sound in the aorta be unimpaired 
and free from murmur, the diagnosis of a systolic murmur of 
efflux in the aorta from roughening of the, ventricular surface 
of the anterior mitral segment, or of the adjacent portion of the 
ventricle, may be positively made. 

Pseudo-murmurs are sounds simulating cardiac murmurs, or 
liable to be mistaken for them. They arise from two sources; 
namely, pericarditis in the “dry” stage, and exocardial pleu- 
ritis, 

The attrition-murmur of pericarditis, before it has assumed a 
character of decided harshness, may closely simulate veritable 
cardiac murmur. That is to say, in the early stages of the 
affection, when the free surfaces of the serous membrane, either 
by congestion of its vessels and arrest of its normal secretion, or 

19 
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by fibrinous exudation: as yet soft and plastic, cease to glide 
noiselessly over one another, as they do in a state of health, 
during the alternate movements of the heart in contraction and 
dilatation. The resemblance will be the stronger, and the diag- 
nosis proportionately more difficult, when the attrition-sound is 
localized at the apex of the heart, as it occasionally is in the 
first instance. I have had, on two or three occasions, the op- 
portunity afforded me of studying a pericardial friction-sound, 
limited to the apex, in its nascent stage (see case of John 
Clinton). Such murmurs are usually soft, and of single and 
systolic rhythm, during at least the first twenty-four hours of 
their existence, and at this stage are not readily distinguish- 
able from regurgitant mitral murmurs. They are, however, 
more superficial in site, as indicated by their proximity to the 
ear of the observer, and less constant in character, undergoing 
a change in rhythm and in quality within the first two days. 

The ordinary friction-sound of pericarditis is, however, of 
double rhythm, not strictly coincident in time with the sounds 
of the heart as alleged by all writers on this subject, with the 
exception of Dr. Walshe and Dr. Hyde Salter.* The first attri- 
tion-sound coincides with the impulse and the first sound of the 
heart, and is therefore in the strictest sense systolic. The 
second, however, coincides, not with the second cardiac sound, 
but with the early portion of the succeeding or long pause, and 
is strictly postdiastolic in rhythm. I have met with not more 
than two exceptions to this rule, which may, therefore, be re- 
_ garded as constituting an important element of distinction 
between the frottement of pericarditis and double aortic murmur. 
In the exceptional instances referred to, the second friction- 
sound was strictly diastolic, and, therefore, not by rhythm dis- 
tinguishable from the bruit of aortic reflux. 

Doctor Walshe says: “ When of regular rhythm, the friction- 
murmur falls a little after the corresponding valvular sound. 
But such regularity as this is the exception, not the rule; the 
friction-murmur may be very distinct during the postdiastolic 
silence, and occasionally falls between the first and second heart 
sounds. In point of fact, want of distinct synchronism of the 


* Opus citat., p. 112, and Lancet, July 29th, 1871. 
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* murmur with either of the two sounds is a very habitual and 
distinctive attribute.”* 

Sir T. Watson describes the acoustic phenomenon of pericar- 
ditis as a “to-and-fro” sound, as “of two surfaces rubbing 
backwards and forwards against one another.’+ This is a just 
comparison, and a most accurate description of the sound. 

Collin} compared it to the creaking of new leather, and named 
it, from the resemblance, brwit de cuir neuf. He says: “ Perhaps 
this sound may be a constant symptom of pericarditis before the 
existence of effusion into the serous envelope of the heart, a 
symptom very fugacious in cases where this disease has ternu- 
nated in a few days, of longer duration when it is chronic.” He 
adds : “I explain, then, this phenomenon by the rubbing of two 
layers of dried serous membrane. This kind of desiccation 
appears to be the first effect of inflammation upon membranous 
tissues, ete.” 

Broussais says:§ “There is a phenomenon worthy of attention, 
to which, perhaps, it has not been given in a sufficient degree ; 
this is the noise of parchment, which may be distinctly perceived 
by means of the stethoscope. Whilst exploring with this 
instrument in incipient pericarditis, one experiences a sensation 
such as that which might be yielded by two dry bodies, for 
example, of parchment, whilst rubbed one against the other ; 
and this sign, when combined with the pain and anguish, should 
leave no doubt as to the existence of inflammation.” 

It would thus seem that Broussais fully appreciated thesdiag- 
nostic value of friction-sound as a sign of pericarditis. 

Stokes, however, was the first writer who placed in a clear 
light the pathological significance of pericardial friction-sound.| 
By a course of rigid observation of the vital phenomena of the 
disease in a number of typical and highly illustrative examples, 
followed by careful dissection of the bodies, he conclusively 

* Opus citat., p. 112. 


_ t London Medical Gazette, vol. xvi., part i., April 11th, 1835. 

+ Les Diverses Méthodes d’Exploration de la Poitrine, ete., par V. Collin, Paris, 
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§ Commentaires des Propositions de Pathologie, 1829, tom. i, p. 398. 


|| Dublin Journal of Medicine and Chemical Science, vol. iy., 1834; published 
September Ist; 1838, 


Ig)» 


292 PHYSICAL SIGNS OF DISEASE OF THE HEART, 


established, not only the diagnostic value of friction-sound as 
a sign of pericarditis, but distinguished it by salient charac- 
teristics from other acoustic phenomena in the region of the 
precordium, of different origin and sienificance, with which it is 
liable to be confounded. As distinctive signs of this sound, he 
dwells upon the modification which it undergoes in consequence 
of the local or general abstraction of blood; its sudden -super- 
vention, variable character, and rapid change of situation ; its 
occurrence with both sounds of the heart, where no sign of or- 
ganic disease had previously existed ; its subsidence under treat- 
ment, and not again becoming audible under excitement. He 
dwells likewise upon tactile vibration or frémissement, as dis- 
tinguishing pericarditis from valvular lesion. 

I cannot attach equal value to this last mentioned sign as 
distinctive of pericarditis. I have repeatedly observed jrémis- 
sement of great intensity associated with valvular murmur 
exclusively, most frequently with that of presystolic rhythm, 
indicating obstruction at the mitral opening. No doubt, the 
fremitus of pericarditis is usually double, corresponding in that 
respect to the friction-sound; but pericardial murmur is occa- 
sionally single, and, when so, it is usually systolic, and located at 
the apex. In such a contingency fremitus might indicate, and 
numerically in about equal proportion, either constriction of the 
mitral orifice, or pericarditis at the apex. In a small per-cent- 
age of cases it arises from mitral regurgitation. The mode of 
distinguishing these phenomena from one another will be 
pointed out further on. 

Doctor Stokes very appropriately designates as “latent peri- 
carditis” that form of the affection, of which the only evidence 
afforded consists in friction-sound, with or without /rémisse- 
ment. 

Pericardial friction-sound is notably variable in character, in 
site, and inrhythm. It is likewise fleeting, or liable to temporary 
suppression. 

The quality of the sound is in most instances harsh and 
unpleasing, and its pitch may vary, even in the same case, 
between the limits expressed by “ grating” and “ filing,” 

When these variations are presented in the same person, they 
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are noticeable from day to day, the changes being seldom more 
abrupt; and they are usually attained, by gradations, when the 
extremes above mentioned are reached, which, however, is not 
often the case. ; 

The séte of pericardial murmur is usually basic; but it may 
extend over the entire precordium, or it may be limited to the 
apex ; and the relative frequency of the three sites would be in- 
dicated by the order in which they are above enumerated. 

The existence of this murmur by preference at the base, is 
explained by the closer proximity of the visceral to the parietal 
pericardium in that situation, owing to the peculiar configuration 
of the heart. To this circumstance is likewise due the fact that, 
at the base, friction-sound is always of double rhythm, The 
transfer of the phenomenon from base to apex, or vice versa, 1s 
only apparent. Usually, the cases which present it most promi- 
nently, are those in which friction had been previously audible 
over the entire precordium ; and in these the apparent transfer is 
due to suppression of the sound in one of the two situations 
mentioned. Occasionally, however, such is not the case, and a 
veritable extension of inflammation, to a previously unaffected 
portion of the pericardium, coincides with adhesion in the pre- 
vious situation of friction-sound. 

The rhythm of pericardial friction-sound depends upon the 
movements, not the sounds, of the heart. It is, therefore, as 
already stated, usually double at the base; because, in this situa- 
tion, there are two periods in the cycle of cardiac movement 
when the visceral and parietal layers of the pericardium are in 
mutual contact ; one, corresponding to ventricular systole, during 
which there is an upward movement with tension of the ven- 
tricles, and repletion with tension of the auricles; and the other 
coinciding with a downward movement or subsidence of the 
ventricles in diastole, and a simultaneous vermicular or vibratory 
contraction of the auricles. The first element of the double 
sound is therefore strictly systolic, sharp, and abrupt, because of 
the single and energetic character of the ventricular movement 
upon which it depends; whilst the second is postdiastolic, or 
posterior in time to the second sound of the heart; less loud, 
and of a prolonged and shuffling character, in accordance with 
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the weaker, more protracted, and somewhat undulatory move- 
ment to which it owes its origin. 

Thus, a double pericardial friction-rhythm is recognised ; 
namely, ventricular systolic, and ventricular diastolic; with the 
latter auricular systole coincides. The character of ventricular 
systolic frottement is uniform; not so, however, that of ventri- 
cular diastolic rhythm, because of its compound origin. The 
latter is usually composed of a succession of short and abrupt 
“yubs,” commencing, at the base, after the second sound, but 
occasionally coinciding with it; and sometimes, though rarely, 
exhibiting by one of its elements, a distinct presystolic rhythm. 

In my lectures on “ Mitral Obstruction,’* I urged the possi- 
bility of mistaking pericardial friction-sound, possessing this 
rhythm exclusively, for true -endocardial presystolic murmur. 
But, inasmuch as such rhythm, even in combination, is rare in 
pericarditis, and still more so in the isolated form, the error of . 
diagnosis adverted to is not likely to be committed. 

Ina very able lecture, published by the late Dr. Hyde Salter, 
he described a pericardial friction-sound of triple rhythm; namely, 
ventricular diastolic, auricular systolic, and ventricular systolic. 
The second mentioned he truly alleges to be presystolic in time, 
and liable to be confounded with the endocardial murmur of 
mitral constriction. He gives, in illustration, the particulars of 
four cases, which may be summarized as follows: 

Case 1. Triple frottement, which by-and-by became double by 
loss of one element (which, in particular, is not stated); auricular 
systolic friction-sound of presystolic rhythm existed at the inner 
part of the right third intercostal space ; and, after death, this 
was found to depend upon a rough deposit of fibrin upon the 
- right auricle. In the progress of this case, both elements of the 
double friction-sound at the base ceased simultaneously. 

This is certainly not in agreement with my experience, which 
is to this effect, that double friction-sound at the base, in process 
of abolition, becomes single, for a brief period, by loss of one of 
its elements previously to final cessation. I cannot recalla single 
exception to this rule. 

Case 2. Female; albuminuria; presystolic murmur over left 


* Medical Press and Circular, July, 1866. t Lancet, July 29th, 1871, 
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third costal cartilage, one inch from the sternum, soft, single, and 
audible only within an area not larger than a halfcrown piece 
at the point indicated. On dissection, the left auricle only was 
found covered with rough lymph, and this coincided exactly 
with the seat of friction. 

Case 3. A female; albuminuria and bronchitis, with cavity 
in right lung; frottement at inner part of right third intercostal 
space, loudest within an area of the size of a shilling, and audi- 
ble over a space not larger than a crown piece. It was double ; 
the first part rough and presystolic, the second fainter and 
softer, and systolic in rhythm. He concludes that the first was 
auricular systolic, and the second auricular diastolic. After a 
_ few days, friction became general over the heart. Autopsy: 
Recent general pericarditis, with effusion of soft lymph. 

Case 4. A lady; sub-acute rheumatism; double frottement in 
right third intercostal space near the sternum, and limited in 
extent. The first was the louder of the two, and presystolic in 
rhythm. 

Doctor Hyde Salter has demonstrated the truth of a theorem 
which I have long held to be demonstrable, but have never had 
the opportunity of proving; namely, that the rhythm of pericar- 
dial friction-sound is as the natural movement of the portion of 
the heart engaged, and the mobility of the opposed surfaces ; 
and hence, with a knowledge of the movements of the different 
portions of the heart in health, a diagnosis of the seat and limi- 
tation of frottement may be made; and, conversely, that by 
accurate observation of the seat and rhythm of friction, the 
natural movements of the heart may be determined. 

When the phenomenon is about to be suspended in conse- 
quence of liquid effusion into the pericardium, or to be sup- 
pressed by adhesion of its opposed surfaces, the friction-sound, 
even at the base, becomes irregular and, still later, single in 
rhythm (Case 13, Jane Armstrong). 

At the apex a double friction-sound is rarely produced ; 
and of this an explanation may probably be found in the 
peculiar character of the movements of this portion of the 
organ. In systole the apex moves upwards and forwards 
abruptly, and with much energy, gliding forcibly along the 
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anterior wall of the pericardium ; but, in diastole it recedes 
from the anterior wall, sinking, by its own weight, to the fundus 
of the pericardium ; hence, pericarditis at the apex is usually an- 
nounced by a single and systolic friction-sound. The exceptions 
are of two kinds; namely, where the posterior surface of the apex 
is also coated with lymph, and therefore competent to educe 
friction-sound in its descent. Lymph, however, is very rarely 
effused upon the posterior surface of the apex, and hence frotte- 
ment of diastolic rhythm at the apex is of exceptional occur-. 
rence. Double bruit de frottement, of basic origin and great 
intensity, may be likewise audible at the apex by transmission ; 
but, its relative loudness at the apex and the base, respectively, 
or its point of maximum intensity, would, in such case, be a 
sufficient guide to the seat of its production. 

Pericardial friction-sounds exhibit, in the majority of in- 
stances, what Dr. Stokes very appropriately designates as a _ 
“respiratory rhythm ;” that is, a rhythmical intensification cor- 
responding to the acts of inspiration. ‘This, he thinks, may be 
due either to descent of the diaphragm in inspiration, or to 
pleuritic friction at the lower and anterior portion of the left 
pleura. I cannot, however, admit either of these explanations 
as satisfactory. The cordiform tendon of the diaphragm, to 
which the pericardium is attached, is all but motionless in 
respiration, as shown by the unaltered position of the apex 
during the fullest inspiratory effort ; and the seat of great- 
est intensity of the inspiratory frottement is not the lower, 
but the upper portion of the precordium. The rhythmical in- 
tensification of pericardial friction-sound, corresponding to in- 
spiration, is due, I doubt not, to the advance of the anterior 
edge of the lungs between the chest wall and the pericardium 
during inspiration, by which the opposed surfaces of that mem- 
brane are brought into more forcible contact. If, from any 
cause whatever, as, for example, pleuritic adhesion, this advance 
of the lungs should not take place, I venture to assert that in 
such a case the pericardial friction-sound would be devoid of 
inspiratory rhythm. 

The area of diffusion of these sounds is usually circumscribed, 
or nearly so, by the limits of the precordium; a characteristic by 
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‘which it is distinguished from all other acoustic phenomena 

of cardiac origin. In children it is usually audible over the 
entire front of the chest; and also, but less frequently, to a 
corresponding extent in the back, owing to the high conducting 
properties of the thorax at this period of life. It attains its 
maximum of intensity, and is most extensively diffused, when 
pericarditis supervenes upon ventricular hypertrophy (see case 
of Clinton). 

In females, owing to the same cause as in children, Dr. Stokes 
surmises friction-sound may be likewise more extensively audi- 
ble. I cannot say that I have been able to confirm this obser- 
vation. In advanced age, and in gouty subjects, the chest walls, 
rendered more resonant by ossification of the costal cartilages, 
and by*partial ankylosis of its articulations, may likewise serve 
as better conducting media for sound ; especially that having 
the character of frottement, which involves perceptible vibra- 
tion. 

The cause of pericardial friction-sound is regarded by the great 
majority of writers on this subject, as consisting in plastic fibri- 
nous deposit upon one or both surfaces of the pericardium, gene- 
rally both. Collin, however, held that it was due, exclusively, 
to the mutual friction of the opposed pericardial surfaces in a 
state of dryness from arrest of the normal serous secretion. His 
explanation of the phenomenon is given at page 291. 

Hope advocated a similar view, but less exclusively and dog- 
matically. He was of opinion “ that deficient lubricity of the 
pericardium from defective secretion in the earliest stage of in- 
flammation, may possibly be one of the causes of the creaking 
sound, independent of lymph.”* 

Cessation of pericardial frottement may be due to cohesion of 
the opposed serous surfaces ; or, to serous, sero-sanguineous, or 
purulent effusion separating them. Under the influence of these 
several causes, the suspension or suppression of the pseudo-mur- 
mur is gradual, and in the process its rhythm and force are much 
modified. If adhesion take place, the friction-sound is perma- 
nently suppressed in the seat and to the extent of adhesion ; and 


* A Treatise on the Diseases of the Heart and Great Vessels, third edition, 1839, 
p. 168, 
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its cessation above, whilst it continues to be audible at the lower 
portion of the precordium, is conclusive evidence of progressive 
adhesion, commencing superiorly. An inversion of this order, 
however, would not be of similar import, because the cessation 
of friction-sound progressively from below upwards might be 
due, either to adhesion or liquid effusion; and the differential 
diagnosis would rest upon other evidence, mainly that yielded 
by percussion. 

The friction-sound of pericarditis is liable to be confounded 
with : 

1. Double aortic murmur. 

2. Single (systolic) aortic murmur. 

3. Systolic mitral murmur. 

4, Left pleuritic frottement with short and rapid breathing. 

5. Left pericardial pleuritic frottement, synchronous with the 

impulse of the heart. 

The features of resemblance between double valvular murmur 
at the aortic orifice, and to-and-fro pericardial friction-sound at 
the base, are, the reduplication of murmur in both alike, the 
alleged synchronism of the murmurs with the normal sounds of 
the heart, and the maximum intensity of both at the base. 

The aortic murmurs, however, are transmitted upwards in the 
course of the aorta, and, of these, the systolic likewise into the 
carotid and subclavian arteries ; they fade gradually away, and 
equally in all directions except in the line of the aorta, as the 
stethoscope is shifted from the point of their greatest intensity. 
They are strictly synchronous with the sounds of the heart in the 
great majority of cases; they do not vary in rhythm, and, though 
loud, they are manifestly not of superficial origin; they are not 
modified by ordinary treatment, nor are they intensified by 
pressure made upon the precordium. 

Pericardial friction-sounds, on the contrary, abrapely termi- 
nate at the limits of the precordium, except in children and in 
cases of great enlargement of the heart; they are not audible to 
a greater distance in one direction than another; they are never 
transmitted into the neck; they are not both synchronous with 
the sounds of the heart, the second being, as already stated, post- 
diastolic in time; they are peculiarly variable as to rhythm, 





PERICARDIAL ATTRITION-SOUNDS. 299 


‘quality, intensity, and situation; superficial as to origin; much 
jintensified by surface pressure ; and readily modified by treat- 
iment. Finally, they most frequently exhibit an inspiratory 
rhythm, or periodic intensification corresponding to the inspira- 
itory act;* and are usually associated with frémissement. This 
jlatter is a most valuable indication, though not pathognomonic 
‘of pericardial friction. It is much more frequently met with 
‘in association with the latter than with valvular lesion ; in- 
‘deed, the friction-sound of pericarditis is never unaccompanied 
‘by fremitus, save in its nascent stage, and in that immediately 
preceding its final extinction, when it is soft and faint. 

Frémissement catarre is one of the most remarkable phenomena 
exhibited by the heart in a state of disease. It has been aptly 
compared by Laennec, to the sensation communicated to the 
open hand placed upon a cat’s back whilst the animal purs; and 
it usually coincides in rhythm and varies in intensity with the 
murmurs audible beneath, the harsher murmurs always yielding 
the strongest tactile vibration. It may be most readily perceived 
by means of that portion of the palm corresponding to the roots of 
the fingers, placed with moderate pressure over the seat of friction. 

I have found frémissement associated, not only with pericar- 
dial attrition-sound, but hkewise with valvular murmur of every 
kind, except those of single and diastolic rhythm at the orifice 
of the aorta, or the pulmonary artery. In both these cases 
I conclude that arterial systole, though capable of producing a 
murmur of reflux, is incompetent to develop a force sufficient 
to educe thoracic vibration. 

I have already intimated that, exceptionally, the friction-sound 
of pericarditis may be diffused extensively, and even universally, 
over the chest, in children, and likewise in adults who are the 
subjects of cardiac hypertrophy. In the latter cases I have heard 


* This sign, which is due to the pressure of the pericardium against the anterior 
surface of the heart by the advancing edges of the inflated lungs, is, when present, 
pathognomonic of pericarditis ; but it fails where vesicular emphysema of the edges, 
or great enlargement of the heart exists ; because, in the former case, the edges of 
the lungs are permanently inflated and overlie the pericardium ; and in the latter 
they are permanently displaced outwards, and cannot advance during inspiration 
from want of space. Permanent adhesion of the lungs to the sides of the pericar- 
dium will likewise neutralize this sign. 
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it beneath both clavicles, on both sides of the back, and along the 
dorsal spine. In children loud valvular murmurs are no less 
extensively diffused. Nevertheless, attention to the preceding 
distinctions, as well as to those of a general kind, to be hereafter 
mentioned, having reference to the pulse, the seat of apex-pulsa- 
tion, and the area of precordial dulness, by which double val- 
vular disease at the aortic orifice is characterized, will suffice to 
establish the differential diagnosis between murmurs due to that 
disease, and the pseudo-murmurs resulting from pericarditis. 

Aortic murmur of single and systolic rhythm is liable to be 
confounded with bruit de frottement, only when the latter ap- 
proaches extinction by cohesion of the opposed surfaces. At 
this period the friction-sound of pericarditis is usually, even at 
the base, single and systolic in rhythm, less loud and harsh than 
previously, and, therefore, more closely similar in quality to the 
murmur of valvular obstruction. The latter, however, is always 
propagated in the line of the ascending aorta, and transmitted - 
into the carotids; the former never. 

From the murmur of mitral reflux, pericardial friction-sound 
of single and systolic rhythm and apex origin, may be distin- 
guished, chiefly, by the positive signs which characterize the 
former ; namely, its being transmitted into the axilla, audible, in 
most cases, at the inferior angle of the left scapula, and asso- 
ciated, after the initial period, with intensification of the second 
cardiac sound in the pulmonary artery, together with the signs 
of pulmonary congestion, and engorgement of the right side of 
the heart. ; 

Indeed, by no other positive characteristics than its unsteadi- - 
ness as to quality, site, and rhythm, and its brief duration, can 
single systolic friction-sound at the apex be distinguished from 
mitral reflux murmur; but these, in conjunction with the 
above given character of mitral reflux murmur, will justify a 
confident diagnosis, even in the most obscure cases, after care- 
ful examination once or oftener repeated. 

From the respiratory frottement of pleuritis of the left side, 
the friction-sound of pericarditis may be readily distinguished, 
by causing the patient to suspend respiration for a moment. 
The procedure will, of course, likewise suspend the friction- 
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ssound, if it be of pleuritic origin ; not so, however, if its seat be 
ithe pericardium. 

The distinction between the attrition-sound of pericarditis, 
‘and that of pleuritis engaging the pericardial portion of the 
pleura and adjacent edge of the lung, and deriving its rhythm 
from the movements of the heart, not from those of the lung, 
‘is attended with the utmost difficulty. 

Doctor Stokes* states that in the latter case, the murmur is 
loudest rather outside than within the limits of the precordium. 
-Ican confirm the accuracy of this distinction. 

Doctor Mayne, discussing the positive value of frottement 
synchronous with the action of the heart, as a sign of pericar- 
ditis, inquires: “But even in simple pleuritis may not the 
mechanical impulse of the heart against the lung, when covered 
by inflamed pleura, produce a distinct frottement synchronous 
with the systole of that organ, and thus cause difficulty in the 
diagnosis, unless general symptoms are taken into the account 2?” 
To this I answer, that in such a case friction-sound would be 
confined to the apex, and either inaudible at the right base and 
in the. middle line, or audible in these situations only by trans- 
mission. 

In the course of pericarditis, a systolic bellows-murmur may 
be developed at the base or at the apex of the heart. 

Doctor Stokes would regard the former as due to co-existent 
endocarditis, and the latter as the result of weakening of the 
heart. 

Doctor Walshe conceives it possible that a basic systolic 
_mImurmur may result from constriction of the roots of the aorta 
and pulmonary artery by exuded fibrin; and he quotes the 
opinion of Martin-Solon, to the effect that a murmur of this 
rhythm and site may arise in the stage of serous effusion, from 
liquid pressure upon the roots of these vessels. 

I doubt much the occurrence of mumur from either of the 
two last mentioned causes. I have never heard a basic murmur. 
in the absence of valvular engagement, or of strong collateral 
evidence that it was of hemic origin, On the other hand, I 


* Dublin Journal, vol. iv., 1884. 
+ Dublin Journal of Medical and Chemical Science, vol. vii., May 1st, 1835. 
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have repeatedly found the roots of the great vessels enveloped 
in organized fibrin, and the pericardium distended with serum, 
when no such murmur existed. 

I am satisfied that the cause assigned by Dr. Stokes for tem-~ 
porary apex-murmur, occurring in this connexion, is correct. I — 
more than doubt the alleged resolution of valvular inflammation, 
in a degree sufficient to restore the normal character of the 
sounds of the heart, where murmur due to inflammatory exuda- 
tion had previously existed ; and I have already expressed the 
opinion, supported by clinical evidence, that initial regurgitant 
murmur may result from simple debility and yielding of the 
walls of the left ventricle, under the centrifugal pressure of the 
contained blood. Such a condition of the heart, involving no 
structural disease, would be, of course, eminently curable; and 
the murmur arising from it, of temporary duration, and readily 
suppressed by tonic treatment. 








WED 


CHAPTER IV. 
CAUSES OF DISEASE OF THE HEART. 


THE causes of disease of the heart, including that of its fibrous 
envelope, are manifold, but may be conveniently classified under . 
three heads; namely, heemic, mechanical, and nutritive. 


Rheumatism. 
Chronic renal disease. 
Scarlatina. 
Measles. 
Small-Pox. 
Septiczemia. 
Hemic causes ... { Puerperal fever. 
Phlebitis. 
Scurvy. 
Purpura, 
Cancer. 
Tuberculosis. 
Syphilis. 


Blows or falls upon the chest ; or wounds of the pericardium 
or heart. 


Constriction of the chest, with laborious exercise. 


Malformation or deformity of the chest, with pressure upon 
the heart. 


MECHANICAL \ 
CAUSES ) 


NuvtTRITIVE CAUSES are those which, by inducing malnutrition, lead to structural 
degeneration of the heart. 


Heemic causes of disease of the heart are such as operate 
through the blood. They consist in the presence of certain irri- 
tant principles in the circulation; whether primarily introduced 
from without, as in the case of the exanthematous poisons; the 
result of imperfect assimilation, as lactic acid; of failure of 
elimination, as urea; or defect of constitution, as in scurvy. 
These causes operate, in the first instance, as chemical irritants, 
and, secondarily, through the changes so produced, as mechanical 
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excitants of hypernutrition, with the single exception of renal 
disease, the influence of which upon the heart as a morbific agent, 
would seem to be exclusively mechanical. 


' The proclivity of persons suffering from rheumatism, espe- — 


cially in the acute form, to inflammatory affections of the 
heart, has been known from the earliest period of medicine. 
Doctor Latham* states that two-thirds of the cases of acute 
rheumatism treated by him in St. Bartholomew’s Hospital, 
during the five years from 1836 to 1840, both included, suffered 
likewise from inflammatory affections of the heart. 

This is certainly in excess of the usual proportion, according 
to the experience of others; and Dr. Latham, whilst admitting 
that such is the case, emcTIALS as an explanation the great uk 
duity of his clinical clerks in providing “ interesting cases” for 
his wards. Doctor Sibsont records thirty-four cases of acute 
cardiac affection occurring in seventy-four of acute and subacute 


rheumatism ; 7.¢., very nearly one-half of the total number. This — 


would approximately represent the proportion in which rheu- 
matism has been complicated by cardiac disease in my own 
experience. The form which this complication is prone to 
assume is that of inflammation of the lining or of the investing 
membrane of the heart; namely, endocarditis, or pericarditis. 
Of the sum total of cardiac complications of rheumatism re- 
corded by Latham, three-fourths were endocarditis, one-twelfth 
pericarditis, and one-seventh consisted of the two-fold affection. 
Of Sibson’s cases, four-fifths were endocarditis, one-tenth, peri- 
carditis, and one-tenth, peri- and endocarditis combined. 

As regards sex and age. In Latham’s returns the proportion of 
males and females affected with cardiac complication was about 
equal; and Sibson states that nearly one-half of his cases (32 out 
of 74) were under twenty years of age. 

Returns made for childhood (under twelve years) would, I 
have no doubt, show a still larger proportion of rheumatic cases 
complicated with acute inflammation of the heart; indeed, the 
occurrence of acute rheumatism without this coenT Reo in 
childhood is the exception. 


* Diseases of the Heart, vol. i., 1845, p. 144. ~ 
t British Medical Journal, August 18th, 1870, 
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Doctors Rilliet and Barthez* report that, of the children under 
their care affected with rheumatism, more than one-third suffered 

om pericarditis: namely, 4 in 11. 

The following statistics, borrowed from the able and exhaus- 
tive treatise of Dr. Fuller,+ are of especial value in relation to 
‘this portion of our subject. It will be seen that they deal, not 
only with the gross proportion of cardiac disease of rheumatic 
origin, but likewise with the relative prevalence of its. different 
‘forms, as influenced by age and sex, in acute, subacute, and 
‘chronic rheumatism respectively. 





‘ABSTRACT OF CASES OF ACUTE AND SUBACUTE RHEUMATISM, ADMITTED INTO Sr. 
GrorGr’s HOSPITAL, BETWEEN THE 1ST OF JANUARY, 1845, AND THE IST OF 
May, 1848. 

















m*® 
o f Old- 
Bees © Recent standing Valvular 
Acut d Total cs Endo- Valvular, 
|| gallenls, [Subacute | Heart | Petes | perinr- | Bagoce- | and per.’ | Disenee of 
) Bpeue: Disease, ditis. Affection. Heps pee Date, 
| Disease. 
Under 15 22 12 3 5 3 — 1 
15 to 20 82 49 4 11 26 4 4 
20—25 92 49 3 6 26 9 5 
25—30 79 41 il 4 22 9 5 
80—35 40 14 1 1 4 6 2 
35—40 28 12 — 1 4 6 1 
40—45 15 5 1 — 2 2 — 
45—50 14 4 — — 2 2 — 
50—55 8 aty ee = =. = = 
55—60 4 1 — — — 1 — 
379 187 13 28 89 39 18 








Of the 13 cases of pericarditis, 6 occurred in men, and 7 in women; or one in 
every 12°4 men, and one in every 6*7 women. 

Endocardial affection 89, viz., 48 in men, or one in every 3°4, and 41 in women, 
or one in every 2°6. 


* Traité Clinique et Pratique des Maladies des Enfants, vol. i., p. 210, quoted by 
Dr. Fuller. 

} On Rheumatism, Rheumatic Gout, and Sciatica, third edition, 1860, c. ix., p. 257 
et sequent. 
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ABSTRACT OF CASES OF ACUTE RHEUMATISM ADMITTED INTO St. GrorGE’s Hosprran, 
DURING THE SAME PERIOD, 
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Of the 12 cases of pericarditis, 5 occurred in men, or in the proportion of one in 
7°77; and 7 in women, or one in 5:2. 

Of recent endocardial affection, 39 occurred in men, or one in every 2°4; and 36 
in women, or one in every 2°1. ‘ 


ABSTRACT OF CASES OF SUBACUTE RAEUMATISM ADMITTED INTO St. GEORGE'S 
HOospPitaL, DURING THE ABOVE MENTIONED PERIOD, 
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Of the 14 cases of recent endocardial affection, 9 occurred in men, or one in every 
8:3, and 5 in women, or one in 5:1. 

Pericarditis occurred in one out of every 92 men, and in one of every 41 women; 
or in little more than one per cent. among males, and one-half per cent. among 
females. 


Thus.it would appear that about one-half the cases of acute 
and subacute rheumatism registered, presented some form of 
cardiac affection, or 1 in every 2:02; and some form of recent 

cardiac affection in more than one-third of the total number, 
or 1 in eyery 2°7; and finally, some cardiac affection of long 
standing in more than one out of every eight cases, or 1 in 7°9. 

Of the total of 130 cases of recent cardiac affection, 114 
occurred in persons affected with acute rheumatism; and of 
those affected, nearly one-half, or 1 in every 2:06, exhibited 
recent heart-disease of some form. ~ 

Cardiac affection, in one of its many forms, occurred in about 
one-third (1 in every 3:1) of the cases of subacute rheumatism, 
and recent cardiac affection of some kind in about one out of 

_ every six and a-half cases, or 1 in every 6°6. 

In the following table the preceding results are compared 
with those obtained by other observers. 
Se ae earn eis ea 


4 Cases of Proportion in which 
eae Acute recent Affection of the 
Rheumatism, Heart occurred. 


tion, 
ee a ee 





Cases in St. George’s Hospital 119 246 1 in every 2:06 
Dr. William Budd’s Cases... 21 43 1 y 2°04 
M. Bouillaud’s Cases aon 65 114 oy ales 
Dr. Latham’s Cases Me 74 136 1 5 ORR 
Dr. John Taylor’s Cases ie 27°5 49 1 i) 1:78 

Total Hes 306°5 588 15) tLeOll 





See ee ee ee ee eee 


With regard to the numerical proportion of cases of acute 
rheumatism complicated with pericarditis and endocarditis 
respectively, Doctor Fuller states that the former occurred in 
about one-sixth, and the latter, including the twofold affection, 
endo-pericarditis, in one out of every 2°53, of the cases collected 
by him, 

20" 


" 
. 


308 CAUSES OF DISEASE OF THE HEART, 


The following Tables, borrowed from Dr. Fuller's work, ex- 
hibit in a connected form the absolute and the relative propor- 
tions of the two forms of cardiac affection in acute rheumatism, 
according to the experience of different observers. 

















PERICARDITIS. 
eS Se ae ee 
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ENDOCARDITIS. 
Acute Proportion in which 


Endocarditis. | Rheumatism.| Endocarditis occurred. 


Cases treated in St. George’s | 


Hospital aa 107 0 246 1 in every 2°29 
Dr. W. Budd’s Cases ee 17°38 43 1s 248 
Dr. Latham’s Cases Nes 65:0 136 ese 2309) 
Dr. Taylor’s Cases Ses 25°4 49 ees, 1:92 

1 se 2125) 


Total 05 214°7 | 474 
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RELATIVE FREQUENCY OF RECENT EXOGARDIAL AND ENDOCARDIAL AFFECTION. 





Relative proportion of 
Pericarditis and Endo- 
carditis. 


Cases of Cases of 
Pericarditis. | Endocarditis. 


Cases treated in St. George’s 











Hospital i 39 - 107:0 1 to every 2°7 
Dr. William Budd’s Cases... 5 17°3 1 4) 34 
Dr. Latham’s Cases ‘as 22 65:0 1 53 2-9 
Dr. Taylor’s Cases oh 8 25:4 1 Bhil 

Total oe 74 214:7 1 6) 2°9 


Doctor Fuller remarks: “The great excess of endocardial 
affection exhibited in these tables, arises, I believe, not from the 
greater frequency of endocarditis, but from the large number of 
cases in which a murmur is occasioned either by purely func- 
tional causes, or by temporary imperfect closure of the mitral 
orifice consequent on irregular contraction of the structures con- 
nected with the valves, or by the presence of fibrin deposited on 
the valves, without the concurrence of endocardial inflamma- 
tion. I believe somewhat less than one-third of all recent 
cardiac murmurs met with among patients suffering from acute 
rheumatism will be found to result from pericarditis, and some- 
what more than one-third from endocarditis, whilst the re- 
mainder will be referable to one of the three causes above 
specified as contributing to the production of valvular murmur.” 
He adds, that out of 107 cases in which endocardial murmur 
existed, 23 left hospital quite free from it. 

Bamberger, as quoted by Niemeyer,* states that endocarditis 
occurs in acute articular rheumatism in the proportion of about 
twenty per cent. ; pericarditis fourteen per cent. ; myocarditis in 
much smaller proportion; and that the tendency to inflamma- 
tion of the heart and pericardium is greater in proportion to the 
number of joints engaged. 

I believe endocardial murmur may, and frequently does, arise 
from the first and the last mentioned cause in the course of 
acute rheumatism ; but I have never met with any satisfactory 


* .Text-Book of Practical Medicine, 1869, vol. ii, p. 481, 
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evidence, either clinical or necroscopic, in support of the doc- 
trine of systolic patency of the auriculo-ventricular orifices from 
irregular or spasmodic contraction of the papillary muscles. I 
believe, further, that by far the greater number of these evan- 
escent murmurs are due to temporary weakness or atony of the 
ventricular walls. - 

Age is a potent element in the causation of rheumatic inflam- 
mation of the heart. As shown in the preceding tables, 114 out 
of 130 examples of recent cardiac affection occurred in persons 
under 30 years of age; and of 41 examples of pericarditis, 23 
occurred in persons under the age of 20, and 37 in patients 
under the age of 30, leaving 4 only to be apportioned amongst 
those of all ages above 30. Thus it would seem that rheumatic 
_ pericarditis is essentially a disease of early life. 

In acute rheumatism I have found pericarditis to exceed en- 
docarditis in frequency ; and where the latter existed, the former 
was likewise present with very few exceptions. Males have. 
been more frequently affected with cardiac complication of rheu- 
matism than females, and the period of accession of the cardiac 
affection varied from the second to the twenty-seventh day, from 
the date of first imess. The friction-sound has been of every 
conceivable rhythm and site; from double systolic (case of Mary 
N.) at base, to prediastolic at apex (case of Mary K.). Presys- 
tolic friction-sound at apex I have repeatedly met with (see 
cases of L. O'B. and J. D.); it is interesting chiefly with re- 
ference to differential diagnosis from the presystolic murmur of 
mitral constriction. The complications of rheumatic pericar- 
ditis which I have met with, have been pleuritis (single and 
double), myocarditis, and endocarditis. 

The murmur of acute rheumatic endocarditis is, with very few 
exceptions, mitral as to origin, and systolic as to rhythm. Once 
established it is usually coeval with the life of the patient. My 
experience, in regard to this matter, does not by any means co- 
incide with that of Dr. Sibson, who discharged one-half of his 
cases of endocarditis “well and free from cardiac valve-mur- 
mur ;’* nor with that of Dr. Latham, seventeen of whose cases, 
out of a total of sixty-three, or nearly one-fourth, left hospital 


* British Medical Jownal, August 13th, 1870. 
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_ free from murmur.* I have not had the good fortune to meet 
with more than one such case out of some hundreds; that is, 
complete cure of endocarditis, in the sense of final cessation 
‘of a previously well pronounced endocardial murmur ; which, as 
regards endocarditis, is the only evidence of cure I am willing to 
admit. 

Doctor Sibson has correctly stated+ that the earliest announce- 
ment of valvular engagement in acute endocarditis, consists in 
prolongation of the first sound (cases of Jane A. and Mary N.), 
which, in the course of a few days, is gradually transformed into 
veritable murmur. I have had, however, no. experience of the 
inverted order of these phenomena which has so often fallen 
under the cognizance of Dr. Sibson; namely, the transition of 
murmur into prolonged sound, as a preliminary step to its final 
extinction. 

The portion of the civil population most liable to cardiac disease 
are precisely those who are most exposed to the causes of rheuma- 
tism, and, pre-eminently, to sudden changes of temperature with 
insufficient clothing, depressed spirits, and deteriorated health. 
Tailors and milliners, especially, are examples of the truth of 
these remarks. After long confinement in their miserable work-- 
shops, overheated by gas, ill-ventilated, and with insufficient 
cubic space for the numbers crowded into them, these poor 
people are exposed to cold in travelling to, or actually whilst 
resident in, their humble and ill-provided lodgings. Their food 
is unwholesome or insufficient, their clothing light, and their 
minds depressed. by the unsuccessful struggle for existence. 
Rheumatism, of a very acute character, and complicated with 
cardiac inflammation in a proportion higher than the average, 
is consequently of common occurrence amongst them. 

The agent by which, in rheumatism, valvular inflammation is 
produced, is generally considered to be lacticacid. Dr. Richard- 
son has shown, experimentally,} that this agent introduced within 
the peritoneum of a living animal, is capable of exciting acute 
inflammation of the endocardium, manifested chiefly upon the 
valves. 


* Opus citat., p. 147. + Loco citat, t The Asclepiad, 
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Doctor Stokes remarks,* with truth, that cardiac and articular 
inflammation are, alike, only accidents of the rheumatic fever; 
and that either, or both at the same time, may complicate it. 
He mentions two examples of rheumatic pericarditis, in one of 
which, observed by himself, the symptoms of pericardial inflam- 
mation preceded the implication of the joints by a period of ten 
days; and in the other, which occurred in the practice of Dr. 
Graves and was declared by symptoms and signs, the interval 
preceding arthritis was five days. In reference to rheumatic 
pericarditis he has arrived at the following conclusions ; viz., 

1, “That though the combination of pericarditis is common, 
yet that the disease of the heart is more closely related to 
the rheumatic fever than to the inflammation of the joints. 

2. “ That the liability to pericarditis is in direct proportion to 
the violence and duration of the fever. 

3. “That in the apyrexial cases of acute arthritis, the lability 
to cardiac inflammation is but slight. 

4. “That pericarditis may be developed at any period of the 

disease, and even precede the arthritis. 

d. “That every variety and degree of pericarditis may occur in 
connexion with acute rheumatism, from the simple, dry, 
latent pericarditis, to the worst forms, combined with in- 
flammation of the endocardium and muscular structure.” 

He notices three forms of rheumatic pericarditis: viz. 1st, 
that in which the disease, as regards symptoms, is latent, physi- 
cal signs alone declaring its existence; 2ndly, that which is 
announced by a train of symptoms recently set up, and depen- 
dent upon copious liquid effusion; and, 3rdly, that in which 
symptoms of cardiac distress precede the physical signs by one 
or two days. : 

As regards the relative frequency of acute inflammation of the 
pericardium and endocardium, single and combined, he has come 
to the conclusion that it may be represented by the following 
series : 

1. Acute pericarditis, with endocarditis. 

2, Acute pericarditis, without endocarditis. 

3, Endocarditis, without pericarditis. 


* The Diseases of the Heart and Aorta, 1854, p. 46, et sequent. 
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Guided by what I have personally witnessed, I believe that 
ithe foregoing scale correctly represents the relative numerical 
‘proportion in which acute pericarditis and endocarditis are met 
‘with in actual practice. 

There are several sources of fallacy which, if not carefully 
avoided, may lead to an opposite conclusion. These will be 
found fully discussed in connexion with the subject of endocar- 
ditis. Here it is only necessary to state that, in my opinion, 
acute primary pericarditis is of more frequent occurrence than 
acute primary endocarditis. Ido not, however, coincide with 
Dr. Stokes in the opinion that acute pericarditis is more fre- 
quently met with in combination with acute endocarditis, than 
in the isolated form. Indeed, I hold that the compound disease 
should be placed, not at the head, but at the foot of the scale. 

The occurrence of hypertrophy of the heart, as a sequel of 
chronic renal disease, was first noticed by Dr. Bright. After 
narrating one out of many cases illustrative of this connexion, 
he remarks: “ What influence the state of the heart exerts over 
the kidney is less obvious, nor is it clear that it is at all instru- 
mental in promoting the mottling (granular disease) of the organ, 

though in many cases the two organs are found simultaneously 
_ diseased.”* 

From this extract it is evident that Bright, even at this early 
date, had perceived a relationship between renal and cardiac 
‘disease, although he did not rightly interpret the connexion. 
Subsequently, however, he exhibited a clearer insight into the 
mutual relationship of these two diseases. After pointing out 
the connexion of hypertrophy of the left ventricle with renal 
disease, he says: “The obvious structural changes in the heart 
have consisted chiefly of hypertrophy with or without valvular 
disease, and what is most striking, out of fifty-two cases of 
hypertrophy, no valvular disease whatever could be detected in 
thirty-four; still, however, leaving twenty-two without any 
| probable organic cause for the marked hypertrophy generally 
affecting the left ventricle.” In explanation of the pathological 
relationship he assumes either a direct irritant action of the 
blood upon the heart, or that it “so affects the minute and 





* Reports of Medical Cases, 1827, vol. ii, part i., p, 240. 
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capillary circulation as to render greater action necessary to 
force the blood through the distant subdivisions of the vascular 
system.”* Thus, to Bright is clearly due, not only the discovery 
of the connexion between left ventricular hypertrophy and 
chronic renal disease, but likewise that of the causative relation- 
ship in which the latter stands towards the former affection, 
and the correct theory of its operation, namely, minute arterial 
and capillary resistance. 

Doctor George Johnson supplemented and confirmed this 
theory, by showing that in all the forms of chronic renal affec- 
tion included under the designation of Bright’s disease, the 
muscular coats of the minute renal arteries are hypertrophied ; 
and further, that hypertrophy of the systemic arteries exists 
in these diseases.t Finally, he offers ‘a connected view of his 
theory in a serial form as follows; viz., blood contamination by 
retained excreta, capillary resistance, hypertrophy of the minute 
arteries, and hypertrophy of the left ventricle.§ 

Jaccoud|| accepts the mechanical theory of Traube in explana- 
tion of hypertrophy of the heart in Bright’s disease generally, but 
he does not consider it of universal application. In many cases 
he regards it, with Bright, as due to the altered state of the blood. 

According to Dr. Grainger Stewart, cardiac hypertrophy was 
present in 40 per cent. of his cases of the “inflammatory form” 
of Bright’s disease, and was apparently referable solely to the 
kidney disease. The proportion in which hypertrophy existed — 
increased with the stage of the disease thus :— 

Ist stage, 12 per cent. of the fatal cases. 

2nd stage, 38 per cent, 

3rd stage, 100 per cent. 

In the “amyloid” form he met with eandint hypertrophy only 
in the proportion of 4 per cent. of the cases, and in all of these 
the renal disease was in its third or atrophic stage. 

In the ~~ * of the disease 46 per cent. of the cases 


* Guy's Hospital Reports, vol. i., 1836. 

t+ Med. Chirurg. Transactions, vol, xxxiii. 

+ Lancet, December 21st, 1867. 

§ Clinical Lecture, British Medical Jow'nal, March 7th, 1868. 

|| Clinical Lectures on Medicine, aa the Charité Hospital, Paris, 1867. ; 
_ | Bright's Diseases, 1868. 
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ypresented enlargement of the heart, which was attributable to the 
renal disease exclusively ; whilst the proportion in which car- 
(diac hypertrophy, with valvular or vascular disease, was associ- 
sated with cirrhotic disease of the kidneys, was still larger. 

Amongst the hemic causes of disease of the heart I regard 
ithe poison of scarlatina as next to rheumatism in frequency, 
cand perhaps superior to it in potency. It attacks the endocar- 
‘dium by preference, seldom engaging the pericardium, and more 
frequently the mitral than the aortic valve. . 

Many of the most formidable examples of valvular lesion that 
\I have met with owed their origin to scarlatina. The patients 
jare generally children, and rarely survive the second period of 
‘life. The complication is usually declared in the second week 
‘of the fever, but occasionally in the first week, or in the stage of 
desquamation. 

Trousseau maintains that the frequency of cardiac complica- 
tion in scarlatina is due, not to that disease, but to the co- 

‘existence of rheumatism, which, as he alleges, is a not unusual 

concomitant of scarlatina, occurring in the proportion of one- 
‘third of the cases in adults, and manifested by pains in the 
joints from the third to the eighth day. Under these circum- 
stances, endo- and pericarditis frequently occur in the stage of 
decline of the scarlatina, the former somewhat more frequently 
than the latter.* 

-In the course of measles and small-pox likewise, but less 
frequently than in scarlatina, from the operation of the specific 
poison of these diseases, endocarditis is set wp, and followed, in 
time, by the usual structural alterations of the heart. In the 
low, asthenic, or typhoid form of small-pox, however, pericar- 
ditis, latent, or declared only by physical signs, is the usual 
cardiac complication. Such is likewise the case in diffuse in- 
flammation, puerperal fever, and phlebitis, as long since pointed 
out by Dr. Stokes. 

Scorbutus and purpura occasionally give rise to pericarditis of 
the hemorrhagic form, or may complicate an ordinary pericar- 
ditis by determining extravasation of blood into the pericardium. 


* Clinical Medicine, Sydenham Society's edition, 1868, vol. i., p, 397. 
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This subject will be discussed further on in connexion with that 
of pericarditis. 

Cancerous and tuberculous pericarditis are also of occasional, 
but very rare, occurrence. 

Ricord describes morbid changes of the heart and other organs, 
which he compares to syphilitic tumors or nodes.* 

Amongst the mechanical causes of disease of the heart, blows 
or falls upon the chest hold a prominent place ; they usually act 
injuriously upon the organ by causing rupture of the chord 
tendinez or semilunar valves, or detachment of the latter from 
the walls of the vessels. 

Wounds of the heart are very rarely the cause of chronic 
disease or functional impairment of the organ; they are usually 

followed either by proximate death, or ultimate and complete 
recovery. Extravasation of blood into the pericardium, con- 
sequent upon a wound, may, however, give rise to pericarditis. 
and its results. 

Constriction of the chest, as by tight lacing or bracing, espe- 
cially if conjoined with laborious exercise, is eminently con- 
ducive to cardiac hypertrophy, and disease of the arch of the 
aorta, from extra tension. It is in this way that the excessive 
mortality from disease of the heart and aorta in the British 
army is to be accounted for. 

Doctor Robertson has shownf for the four years Gagline 1866, 
a mean ratio of mortality from disease of the heart of 4() per 
1,000 in the army, and 12 per 1,000 in the navy. This formid- 
able mortality in the army from cardiac disease, he attributes, in 
an especial manner, to the severe drill to which the young re- 
cruit is subjected whilst tightly braced up in a close-fitting 
jacket and high stock. The “running drill,” in particular, he 
regards as most pernicious in its operation; and he sustains this 
opinion by reference to the number of admissions into hospital 
for cardiac disease amongst the Royal Marine Artillery, during 
the two years preceding, and those immediately succeeding, the 
introduction of that form of drill into the corps. In the year 

* Clinique Iconograph, de V Hopital des Vénériens. 


+ On Diseases of the Heart and Aneurism in the Royal Navy and Army,” by 
G. Robertson, M.D., Medical Press and Circular, July 7th, 1869. 
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‘1865 the number was 24, and in 1866 it was 26. In the 
‘summer of 1867 the running drill was introduced, and the ad- 
imissions for cardiac disease the year after its introduction 
‘amounted to 47, in an average force of 1,750 men. During 
ithe first quarter of the succeeding year the number was 25. 
‘This drill is practised only during the winter months; and de- 
‘spite the severe drill this body of men undergo habitually in 
‘the summer, he observes that during that season the number of 
‘admissions for disease of the heart has been much below that 
)registered in the winter. 

The proportionate excess of cardiac disease in the navy, Dr. 
‘Robertson inclines to attribute to rheumatism, generated by the 
‘twofold cause of vicissitudes of temperature and the constant 
thabit of washing the decks. 

Assistant-Surgeon Myers* treats the subject of excessive pre- 
‘valence of cardiac disease in the army with much ability ; and, 
‘with the view of exhibiting this in contrast with the ratio 
‘amongst corresponding classes of the civil population, he shows 
ithe proportion of rejections for disease of the heart amongst 
‘recruits for the years 1864, ’65 and ’66, respectively, to have 
been 19°78, 22°22, and 25°13 per 1,000. 

Inspector-General Lawson, as quoted by him, gives the gene- 
‘ral mortality from disease of the circulating system, including 
‘aneurism and cardiac disease, in the civil population and the 
‘army, respectively, between the ages of 15 and 44 years, as fol- 
‘lows: 

Civil population Be ae “E: 48 per 1,000 
Army... a a en 184 


”? 


and, excluding aneurism, 


Civil population ie be ae “45 per 1,000 
Army ae “as os i0 *50 


” 


But even the preceding table does not fairly represent the 
relative mortality ; because soldiers invalided for disease of the 
heart are placed to the account of the civil community, and 
their deaths are registered against it. Thence arises a twofold 


* Prize Essay on the Etiology and Prevalence of Diseases of the Heart among 
Soldiers, 1870. 
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derangement, namely, reduction in the ratio of fatal cardiac 
disease in the army, and undue elevation of it amongst civilians. 

Mr. Myers further gives, as the result of his own inquiries, — 
the following figures, representing the relative mortality from 
disease of the heart amongst civilians and soldiers of corres- 
ponding ages: 


Army. Civilians. 
20 to 24 years ... G60 06 12 “25 
25 and upwards =e 600 1:56 “94 


Thus, it would seem that within the age of 20 to 24 years the 
death-rate from this cause is lower in the army than amongst 
civilians; but from 25 years upwards it is much higher. No 
doubt soldiers, who are admitted into the service at or about the 
age of 20 on account of their good health, contrast favourably 
in this respect with an equal number of civilians who are not. 
selected with reference to this condition; and at the age of 24, . 
these youths have not been as yet subjected to the various causes, 
which confer upon the military service of Great Britain the dis- 
tinction of a preponderating mortality from disease of the heart, 
for a sufficient length of time to develop their full operation. 

For the purpose of exhibiting the relative death-rate and in- 
validing from cardiac disease in the naval and military services, 
Mr. Myers submits the following statistics, given in summary, 
for the period 1860 to 1865 inclusive : 


Ratio per 1,000 Taralided! Ratio per 1,000 


_ Died of admitted. of admitted. 
Army 259 90 1:506 5:26 
Navy 228 66 1184 3°44 


With reference to the special forms of disease of the circula- 
tory system found to prevail in the army, the annexed Tables, 
borrowed from Mr. Myers’s work, are of much value: 
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- RELATIVE PRoporTION OF DEATHS AND INVALIDING IN THE Homn SERVICES, OWING 
TO THE VARIOUS DISEASES OF THE CIRCULATORY SYSTEM, IN THEIR ORDER OF 
FREQUENCY, DURING THE Fryz YEARS, 1863 To 1867. 









































Diseases of the Circulatory System. Deaths. pau oip ee 
ee Ee eee | ee ee ee 
| Aneurism ‘ Son 00 1388 431°23 
Morbus Walkeilyana Conia ste wie 103 321°87 
Hypertrophia Cordis 00 od 000 21 65:62 
Degeneratio Cordis aa a 000 21 65°62 
Pericarditis es aco 08 ss 21 65°62 
| Morbus Cordis lee 5 15°62 
| Carditis 4 12°5 
| Atrophia Cordis 3 9°37 
Atheroma Arteriosum 2 6°25 
Wits 1 3°12 
Syncope ... 1 3°12 
320 
Diseases of the Circulatory System. Inyalided. Lae 
Morbus Valyularum Cordis .. ne bie 018 869:98 
Wiarix. | -.. ef wile aE 473 857-41 
Hypertrophia Gordie sia ts 3 201 149°26 
Morbus Cordis... ia ee Pe 37 27°48 
Aneurism O68 wae ose sa 35 26° 
Carditis ... 66 st ae sas 29 21°54 
Palpitatio ap zs 900 es 21 15°6 
Pericarditis ink ee Sse ee ily 12°63 
Angina Pectoris ... 00 3s oe 6 4:45 
Atrophia Cordis 4 2°97 
Syncope : 3 2°22, 
Degeneratio Corda 2 1:48 
. 1,346 605 
a ee ee eed See 


As regards aneurism, the difference observable in the fore- 

going tables would seem due to difficulty of diagnosis. 

But it may be said that from rheumatism, which operates so 
injuriously amongst the civil population as a cause of cardiac 
disease, the soldier is not exempt; nay, it may even be assumed 
that in the camp and bivouac he is more exposed to the causes 
of rheumatism and, its frequent consequence, or ganic disease of 
the heart, than persons of corresponding classes engaged in civil 
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avocations. But, exposure of this kind occurs only in the time of 
war, and is, therefore, exceptional. Again, there is no evidence 
whatever that rheumatism is more prevalent in the army than 
amongst the civil population ; whereas morbus cordis notoriously 
1S SOx 

Doctor Maclean has shown* that out of one hundred and fifty- 
one patients treated for heart-disease in Netley Hospital, six 
only had suffered from acute rheumatism. 

After rheumatism, the most frequent cause of morbus cordis is 
renal disease ; this, however, operates chiefly after the period of 
life when the soldier retires from active service. The same may 
be said of degenerative structural changes in the heart. 

Amongst seventy patients suffering from cardiac disease at 
Netley, Dr. Parkes was able to collect the histories of only two 
or three who had been the subjects of rheumatic, renal, syphili- 
tic, or other affections, of a character adequate to account for 
the supervention of disease of the heart. 

In India, for the years 1865, 1866, and 1867, the invaliding 
on the score of heart-disease was only in the proportion of 3°88 
per 1,000. Hence, residence in that country cannot be adduced 
as a special cause of the prevalence of heart-disease amongst 
soldiers. The excessive mortality and invaliding from this cause 
in the army, must, therefore, be charged to the account of some 
agency, to the operation of which the military service is pecu- 
liarly exposed. ‘ 

Doctor Maclean says :} “The labouring men have their clothes 
perfectly free, so do also sportsmen and tourists ; but the soldier 
is compelled to do his work under the utmost possible disad- 
vantages, as regards the weight he has to carry, the mode of 
carrying it, and the entire arrangement of his dress and equip- 
ment. Many men fall out in a state of extreme distress, and 
many surgeons assure me that nothing but a strong feeling of 
esprit de corps prevents many more from doing so.” 

Mr. Myers writes:t “In civil life, when any prolonged or vio- 
lent exertion of the body has to be made, be it for pleasure or 

* Army Medical Report, 1867. 


+ Journal of the United Service Institution. 
t Opus citat., p. 32. 
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otherwise, the great point first attended to is to remove all the 
various constrictions of ordinary dress, it being well known by 
jall classes of society how necessary it is, under such circum- 
‘stances, to allow the chest its fullest powers of expansion, and 
‘consequently the greatest possible freedom to the heart and 
‘lungs. 

“ Now, the method of equipping the soldier is directly opposed 
‘to this. His tunic is made to fit as tightly as the skill of the 
‘tailor can accomplish, any defect in this respect being probably 
corrected, after the careful scrutiny of the colonel or adjutant, 
‘by a little paring, and finally, by the addition of a padded waist- 
scoat, which the soldier takes upon himself to supply. 

“His waist-belt adds to the constriction below the chest, and 
his tunic collar above it (with or without the stock), and then, 
to complete the artificial chest-case, the knapsack straps supply 
ul that is requisite, whilst the pouch-belt adds its share to the 
general compression. 

“The chest thus fixed, as it were, in a vice, has little or no 
yoower of expansion, and the circulation through heart, lungs, 
and great vessels is proportionately impeded.” . 

Mr. Myers adduces the following extract from the report of 
‘the Government Committee, appointed in 1864 to inquire into 
this subject, as confirmatory of the opinion urged by himself in 
she preceding passages. 

- “During exertion, the movements of the chest increase greatly; 
‘leeper breathings are made, the diameter of the chest enlarges 
n all directions, causing gréater expansion of the lungs; the 
blood flows much more rapidly, and the changes in it, and the 
evolution of carbonic acid are trebled and quadrupled in amount, 
md the heart acts much more quickly and forcibly. If anything 
lestroys the equilibrium between the powerful action of the 
1eart, and the capacity of the lungs to receive the blood pro- 
yelled into them by the heart, the necessary consequence is an 
iccumulation of blood in the cavities and walls of the heart, 
vhich leads to an imperfect action of that organ, and to organic 
shanges in its cavities and walls.” He adds: “When experi- 
nents were made at Chatham to ascertain the comparative 
mount of distress caused by the accoutrements of various 
21 
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European armies, it was unquestionably proved that, though all 
produced it more or less, ours ranked first in prejudicial effect.” 

It would appear, as indeed might have been anticipated, that 
next after hypertrophy of the left ventricle, the form which or- 
ganic disease of the heart most commonly assumes in the army 
is that affecting the aortic valves. Thus, as shown by the post 
mortem returns of Netley Hospital from October, 1860, to No- 
vember, 1869, the numerical proportion of the several valvular 
lesions stood thus; viz., aortic valve disease, 50; mitral valve 
disease, 25 ; aortic and mitral valve disease, 22.* 

Doctor Maclean’s returns show a less striking disproportion ; 
thus: aortic valve disease, 72; mitral valve disease, 54; total 
eases, 126.+ 

Barclay, Chambers, and Ormerod show the following relative 
proportion between these several forms of valvular lesion in civil 
life ; viz.: aortic valve disease, 192; mitral valve disease, 205; 
aortic and mitral valve disease, 259 ; total cases, 673.1 

Inspector-General Lawson showed that deaths from aortic 
aneurism were eleven times more numerous in the army than 
in the male civil population ;§ and Dr. Maclean states: “Be- _ 
tween April Ist, 1867, and April Ist, 1869, thirty-six cases of 
aneurism of the aorta were under treatment in the clinical wards 
of Netley,’ and in these there was evidence of “a rheumatic 
history in five, and a distinct syphilitic history in only three of 
the cases.” || 

The excessive use of alcohol has been charged with the pre- 
ponderance of aneurism in the army; but on apparently insuf- 
ficient evidence. 

The difficulties opposed to the circulation of the blood through - 
the arch of the aorta by the constriction of the chest, due to the 
soldier’s dress, would seem to afford a more rational explanation. 
Syphilis, though, unfortunately, very prevalent in the army, is 
likewise common amongst the civil population of towns; and 
the difference in its relative prevalence in the two classes men- 

* Opus citat., p. 57. 

+ Army Medical Report, 1867. 

t British and Foreign Med. Chirurg. Review, vol. xiv. 
§ Army Medical Report, 1866. 

|| Tbid., 1867. 
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‘tioned, is by no means proportionate to that which represents 
‘the disparity in the per centage of aneurism amongst them. I 
‘believe the conclusion is inevitable, that the greater number of 
‘these cases is due “ to mechanical obstruction to the circulation 
‘in the soldier when he is undergoing exertion, caused by the 
general constriction of his neck and chest by faulty clothing 
sand accoutrements.”* If this conclusion be legitimate, it must 
‘follow that, in the soldier, the arch of the aorta is most fre- 
‘quently the seat of aneurism; and that such is actually the case 
‘the following statistics adduced by Mr. Myers would seem to 
yprove : ascending aorta, 37; arch, 38 ; descending, 12; thoracic, 7 ; 
sabdominal, 15 ; total number of cases of aortic aneurism, 109.+ 
It behoves every humane man who has been made sensible, by 
the evidence of the statistics now adduced, of the great and pre- 
wventable sacrifice of life imposed upon the rank and file of the 
British army by an error of the War Office, to raise his voice 
1against it, and to urge the officials at the head of this department 
‘to endeavour, at length, to comprehend the elements of a problem 
‘which everybody who has thought over the matter, except them- 
selves, would seem to have long since mastered. This official 
lindness seems the more unaccountable, since the information 
oy which the public mind has been enlightened on this subject 
aas been supplied by the Army Medical Reports exclusively. 
The independence and public spirit exhibited by the medical 
officers by whom these reports have been compiled, is most 
ereditable to the Army Medical Service, and cannot fail to be 
ultimately productive of reform in the dress and accoutrements 
bf the soldier.t 
Deformity of the chest, more especially that known as “pigeon- 
hest,” by interfering with the movements of the heart, becomes 
, cause of mechanical irritation, and, ultimately, of hypertrophy 
f the organ. Incurvation of the spine, whether antero-posterior 
t lateral, by inducing contraction of the chest in one or more of 
ts diameters, operates in a similar manner, 













* Mr. Myers, Opus citat., p. 70. 

+ Opus citat., p. 72. 

{ Since the above was written we are glad to learn that certain improvements 
ave been made in this respect, 
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Hence, in all such cases the action of the heart is quick and 
tumultuous. At first the sounds are sharp and clear, as in 
simple functional excitement ; but, after some time they be- 
come masked, owing to the supervention of hypertrophy from 
persistent and excessive functional activity. 

In a similar manner, hypertrophy of the heart may he, and 
frequently is, induced by artificial constriction of the chest, as 
exemplified in the vicious habit of tight lacing. Than this habit, 
so prevalent amongst young females of the affluent classes, no 
example can be adduced more strikingly illustrative of the prac- 
tical evils arising from ignorance of the elements of physiology. 
If ladies were instructed in the first principles of animal me- 
chanics, the laws which govern respiration and circulation, and 
the penalties attached to their infringement, it is not likely, 
despite the inexorable requirements of fashionable society, that 
they would wilfully provoke the terrible consequences of early 
disease of the heart. 

Diseases of degeneration of the heart are due to two several 
causes ; namely, direct failure of nutrition, and interstitial exu- 
dation. To the former cause are attributable softening, attenua- 
tion and fatty degeneration of the organ, and also calcification of 
adventitious deposits in or upon it; and to the latter, congestive 
hypertrophy, induration, and atrophy of tissue. 





KEGICO-CHIRURGICAL SUL lETY 


CHAPTER V. 
DISEASES OF THE HEART. 


ISEASES of the heart are divisible into two great classes; viz., 
1. Organic. 
2, Functional. 
Organic diseases comprise four groups; namely, those 
engaging : 

The investing membranes, 

The parietes, 

The valves, and 

The nutrient vessels of the heart. 

Functional diseases of the heart are of two kinds; viz., 

Muscular ESWLEUE, and 

Neurosis. 
Pericarditis, or inflammation of the pericardium, is presented 
ander one of two forms; namely, the acute and the chronic. 
Acute pericarditis is usually an accompaniment or a compli- 
cation of acute or subacute rheumatism ; it may, however, be 
she only well pronounced rheumatic manifestation. The disease 
“s most frequently declared in the course, and within the first 
week, of an attack of articular rheumatism. Usually the articular 
pain is either greatly mitigated, or even entirely suspended, on 
she supervention of pericarditis. Acute pericarditis may, how- 
‘ever, be the result of wounds or other mechanical injuries of the 
“oericardium, of the irruption of pus, as from an hepatic abscess ; 
or of the exudation or leakage of blood into the pericardium, as 
in the hypinotic state. It may likewise arise as a consequence 
of ulceration of the heart or pericardium ; from exposure of the 
sody, whilst heated, to the influence of cold; from retrocession. of 
gout or erysipelas, as stated by Mr. Adams; or in the course of 
anexanthem. Phlebitis, or pyeemia, and st rapid cure of pso- 
iasis by local applications (Wood), have been likewise adduced 
us causes of acute pericarditis, 
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Fuller states that it complicates rheumatism under ordinary 
treatment once in 5:97 cases.* He has met with six cases in 
which pericarditis occurred from two to seven days before articu- 
lar inflammation, and he holds that these two affections exercise 
no reciprocal influence, the one upon the other. I cannot 
help thinking, however, that in this opinion he is mistaken. I 
rather agree with Dr. Sibson, who maintains that inflammation 
of the joints does exercise a very potent influence, by reflex 
irritation, in determining the occurrence of pericarditis. 

Three stages of the disease have been usually distinguished, 
as clearly stated by Dr. Mayne;} viz., 1st, that of suspended 
secretion of serum, and consequent dryness of the pericardium ; 
the only pathological change, with the exception of its opposite, 
serous effusion, recognized by Collin;§ 2nd, effusion of lymph 
or fibrin; and, 3rd, effusion of serum. 

Doctor Mayne was of opinion that the first of these stages 
was declared only by general symptoms; viz. oppression of 
breathing, rapid pulse (130 to 140), anxious expression of face, 
etc. He stated that, in his experience, it repeatedly preceded 
friction-sound by thirty hours, as inferred from the existence, 
during this period, of the symptoms above mentioned. 4 

Graves states that excited and irregular action of the heart 
often precedes the signs of pericarditis ; and Stokes has observed 
the symptoms of pericarditis to precede friction-sound by two 
days. 

Mayne was of opinion that the pericardium in the state of 
simple dryness of its surface, is incapable of yielding an audible’ 
attrition-sound. 

Collin, on the contrary, held that this is actually the con-— 
dition of the pericardium indicated by the bruct de ewir neuf. 

Stokes doubts, but does not deny, the competency of simple 
dryness of the pericardium to produce frottement.|| 


* Diseases of the Chest, 1862, p. 158, et sequent. 

+ Address in Medicine. British Medical Association. Pamphlet, 1870, p. 3. 

{ Dublin Journal of Medical and Chemical Science, vol. vii., May Ist, 1835. 

§ Commentaires des Propositions de Pathologie, 1829, tom. i, p. 398. 

| Dublin Journal of Medical and Chemical Science, vol. iv., September Ist, 1833. 
In his work (Diseases of the Heart and Aorta, p. 9) published more than twenty 
years later (1854), Dr. Stokes admits, with scarcely any qualification, the occurrence 
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Doctor Walshe holds that a state of dryness, with vascular 
eengorgement of the free surface of the pericardium, is competent 
ito yield friction-sound of a grazing, or even of a scraping charac- 
iter, during the movements of the heart.* 

I have never met with a case which would warrant me in 
jasserting, that a state of simple dryness and vascularity of sur- 
face may give rise in the pericardium to veritable friction-sound. 
IL do not, however, deny: the possibility of an occurrence, which, 
‘theoretically, would seem not improbable. In every instance, | 
‘without exception, in which I have had the advantage of deter- 
mmining, by post mortem examination of the body, the condition 
‘of the serous surface of the pericardium, where friction-sound of 
iindubitable pericardial origin had existed during the patient’s 
llast illness, I have found lymph in greater or less quantity 
‘effused upon that surface; and out of a great number of such 
‘examples, I cannot recall one which afforded the slightest war- 
irant for the assumption that the lymph so effused was in pro- 
‘cess of removal by absorption, notwithstanding the positive 
sassertion to this effect made by many writers of eminence. 

If it is possible, as Dr. Mayne held,+ and in this opinion I 
(quite coincide with him, to predict from general and special — 
‘symptoms the proximate advent of pericardial frottement, the 
) pericardium must exhibit, concurrently with the manifestation 

of these symptoms, the earliest pathological change which cha- 
racterizes a serous surface in process of inflammation, namely, 
capillary injection and suspension of secretion. In two of Dr. 
_Mayne’s cases the diagnosis of pericarditis was made from 
' symptoms alone, thirty hours before frottement was perceptible. 

I have repeatedly, in the course of rheumatic fever, antici- 
pated the advent of pericardial frottement, by at least twenty- 
four hours, from the sense of precordial oppression experienced 
by the patient, the accelerated breathing and pulse, anxious 


of pericardial frottement in the first stage of- pericarditis, from simple dryness of the 
serous surface ; and Dr. Hope (opus citat., p. 168) thinks that “deficient lubricity 
of the pericardium, from defective secretion in the earliest stage of inflammation, 
may possibly be one of the causes of the creaking sound, independent of lymph.” 


* A Practical Treatise on the Diseases of the Heart and Great Vessels, third edition, 
1862, p. 216. 


+ Loco citut. 
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expression of countenance, and, especially, from the abrupt, 
energetic, and tumultuous action of the heart, associated with a 
peculiar rustling sound; other acute inflammations of the chest 
having been excluded. In all the above examples, I believe that 
the serous surface of the pericardium was already vascular and 
dry; yet, by the most careful examination, friction-sound was not 
then detectable. Within the course of the succeeding twenty- 
four hours, however, indubitable attrition-murmur became dis- 
tinctly audible, and converted the presumptive into a positive 
diagnosis of pericarditis. Without the confirmatory evidence 
afforded by friction-sound, it is manifest that a positive diag- 
nosis of pericarditis could not have been made in the cases 
adverted to, because the symptoms, taken individually or col- 
lectively, might have been due to other causes, however strong 
the probability of their dependence upon pericarditis. Da Costa 
declares that pericarditis can be recognized only by means of 
physical signs, adding, there are no general symptoms that prove 
a pericarditis to exist, not even that of the so-called character- 
istic precordial pain.* Corvisart, and even Laennec himself, 
strange as it may seem, were unacquainted with the physical 
signs of pericarditis ; their diagnosis of this affection rested upon 
presumptive evidence alone. Bertin, Broussais, and <Andral 
laboured under the same disadvantage, notwithstanding that 
the discovery of the pathognomonic sign of pericarditis, the brwit 
de cwir neuf, was published by Collin the same year (1824) in 
which Bertin’s book appeared, but some months earlier, as shown 
by the disparaging allusion to it contained in that work, two 
years before the second edition of the celebrated Traité de [Aus- 
cultation Médiate, and five years anterior to the works of Andral 
and Broussais. The latter, indeed, whilst fully admitting the 
diagnostic value of the sign discovered by Collin, gives no evi- 
dence that he had made much use of it in practice. He says :— 
“But there is a phenomenon worthy of more attention than it 
has, as yet, perhaps received. It is the sound of parchment, 
which one perceives distinctly by means of the stethoscope. 

“Tn exploring with this instrument, in cases of incipient peri- 
carditis, one experiences the sensation yielded by two dry bodies, 


* Medical Diagnosis, third edition, 1870, p. 355. 
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such as parchment, rubbing against one another; and this sign, 
when associated with pain and anguish, can leave no doubt as to 
the existence of inflammation. There is no reason why we 
Should not profit by this observation for the purpose of making 
1a precise diagnosis of the disease,” etc.* 

Still more singular is it that Laennec, who has made such free 
sand profitable use of the stethoscope in the diagnosis of pulmo- 
mary and cardiac disease, should have failed to recognise its 
sapplication in that of pericarditis, and not have noted the strik- 
ling and pathognomonic phenomenon of friction-sound in con- 
mexion with that disease. Collin was no stranger to Laennec, 
vas, in the preface to the second edition of his great work, the 
illustrious discoverer of mediate auscultation proclaims his 
indebtedness to that distinguished observer for much and 
valuable assistance rendered in the collection of his clinical 
irecords. 

Doctor Latham was one of the first physicians who recognised 
ithe diagnostic value of pericardial brwit. He says:—“I am not 
‘called upon to determine the general value of auscultation, as an 
‘aid to diagnosis. Probably it does not deserve all the high com- 
)mendation of its inventor and its early advocates, and still less 
‘the absolute contempt and rejection which it has incurred at the 
‘hands of others. I confine my remarks to a single sign derived 
from it, contributing something, I believe, towards the diagnosis 

of a particular disease, and am content to affirm, that during 
more than three years in which I have practised the method of 

auscultation with some diligence, and, as a security against self- 
deception, have admitted no result of my own observation which 
has not been confirmed by that of. others, the sign in question, 
of the peculiar sound accompanying the contraction of the ven- 
tricles, has not been absent in any one authentic case of pericar- 
ditis. And in three years the number of such cases in so large - 
an hospital as St. Bartholomew’s is considerable. My observa- 
tion is restricted to rhewmatic pericarditis, The same sign may 
attend pericarditis arising under other circumstances, but I do 
not know that it does. 


“Tn rheumatic pericarditis the brouissement, or bruit de souf- 


* Loco citat, 
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flet, is always among the earliest symptoms referable to the 
heart, and sometimes the very first.”* 

From the preceding extract it will be seen that, whilst identi- 
fying and correctly associating the acoustic sign of pericarditis, 
Dr. Latham failed to appreciate its precise pathological signifi- 
cance, and the full extent of its diagnostic application. Never- 
theless, he is entitled to distinguished notice in the history of 
this subject. 

To Dr. Stokes belongs the merit of having been the first not 
only to assign their full diagnostic value to the acoustic pheno- 
mena of pericarditis, but to lay down precise rules, not even now 
diminished in value, for their identification.+ 

In his valuable and original paper, six cases of pericarditis are 
narrated, which may be briefly summarised as follows :— 

Case 1. Loud friction-sound and frénvissement, due to a second 
and recent attack of pericarditis, were perceived. Old adhe- 
sions and much semi-cartilaginous deposit were found on post 
mortem examination of the body. 

Case 2. Double friction-sound, but varying in quality at 
different points of the pericardium, and not audible beyond one 
and a-half inch from the precordium, whilst the normal sounds 
of the heart were extensively audible. rottement persisted at 
one point in the precordial region, whilst elsewhere it had — 
ceased. The diagnosis of adhesion of the pericardium at all 
points, save that just mentioned, was made, and on post mortem 
inspection of the body, was found to be correct. This was an 
example of “latent” pericarditis ; 7c, in which the presence of 
the disease was announced by physical signs exclusively. 

Case 3. Latent and dry pericarditis. Friction-sound varied in 
quality in different situations. Diagnosis confirmed by autopsy. 

Case 4. A child, aged five years. Double friction-sound 
audible under both clavicles, and along the spine. Extensive 
precordial dulness, and epigastric tenderness. On examination 
of the body after death, dry pericarditis, and considerable hyper- 
trophy of the heart, with slight recent thickening of the mitral 
and aortic valves, were found. : 


* London Medical Gazette, vol. iii., January 17th, 1829, p. 214. — 
+ Dublin Journal of Medical and Chemical Science, vol. iv., September 1st, 1838. 
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Case 5. Double friction-sound, which underwent change of 
‘quality and situation in the progress of the case, and exhibited, 
moreover, a respiratory rhythm. Post mortem examination not 
‘obtained. 

Case 6. Double friction-sound which underwent change of 
‘character and site, and on the supervention of precordial dul- 
jness, ceased to be audible. Dulness subsequently cleared up, 
‘and friction-sound became again audible, and in the course of 
‘convalescence assumed the character of bruit de soufflet. Re- 
‘covery. 

These cases were of the utmost value to the science of medi- 
‘cine at the time they were published, because they settled 
‘affirmatively, once and for ever, the question of the practicability 
‘of diagnosing pericarditis actually in progress, by means of 
physical evidence exclusively. But, furthermore, from the obser- 
vation of these cases, rules were constructed for the differential 
diagnosis of pericarditis, which may safely challenge comparison 
with anything since written on this subject. 

In an especial manner are the variations in the intensity, 
quality, and rhythm of friction-sound in different situations 
within the precordium; and its modifications from day to day, 
and under treatment, insisted upon, as distinctive of this phe- 
nomenon. 

In the progress of this work I shall have occasion again to 
refer to this important contribution to medical literature. 

Doctor (now Sir Thomas) Watson followed, at a short inter- 
val, with a valuable paper* confirmatory of Dr. Stokes’ opinion 
_as to the unique character and special diagnostic value of attri- 
tion-sound in pericarditis ; contributing cases in illustration, one 
of which, as an example of latent pericarditis, was of especial 
value at this period, when the possibility of the diagnosis of that 
disease from acoustic and tactile evidence exclusively was still 
called in question. The diagnosis was confirmed by post mortem 
examination of the body. 

In the same year Dr. Mayne contributed a memoir of the 
utmost value on this subject.t His cases, which are numerous, 


* London Medical Gazette, vol. xvi., part i., April 11th, 1835. 
+ Dublin Journal of Medical and Chemical Science, vol. vii., May Ist, 1836, 
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would alone be sufficient to establish the independent physical 
diagnosis of pericarditis. Yet, he declares it as his opinion, that 
physical signs are not of themselves sufficient in all cases; add- 
ing, “In some cases this sign (friction-sound) will not be eyi- 
dent at any one period of the entire disease, and in others it 
may readily be mistaken for similar sounds which are character- 
istic of other organic lesions.” ‘The differential diagnosis from 
endocarditis is, he says, in many instances attended with the 
greatest difficulty ; especially is this the case when pericarditis 
has supervened upon organic disease, the stethoscopic pheno- | 
mena being due exclusively to the latter. 

I cannot agree in the opinion that pericarditis may pass 
through its ordinary stages without giving rise to friction-sound 
at any period of the disease. Of course, I do not mean to deny 
that the phenomenon may not have actually come under the 
cognizance of the attendant physician, from causes having no 
reference to its existence; such as the stage of the disease at — 
which examination may have been made, the rapidity with 
which serous effusion had taken place, etc. But the develop-— 
ment of frottement, cognizable to the senses, within a period, it 
may be very brief, subsequent to the first stage of the disease, I 
hold to be a necessary pathological sequence of ordinary inflam- 
mation of the pericardium. I further believe that in the ab- 
sence of this sign, the diagnosis of pericarditis can be only 
presumptive ; and that for the purpose of diagnosis, either physi- 
cal signs are insufticient only when they are ill-pronounced or 
entirely absent at the time of examination. 

That pericardial friction may be readily mistaken for other 
phenomena I freely admit; but this in no measure diminishes its 
value as a specific sign; it should rather induce a more careful 
study of its distinctive peculiarities, which, by such means, will 
be found not only cognizable, but amply sufficient to establish 
the identity of pericarditis where they exist. 

Pericarditis may occur singly, or with intrinsic or extrinsic 
complications. Thus: 
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1. SmreLe PERICARDITIS ... ot ine sie Idiopathic (?) 

(a) Endo-pericarditis. 

(6) Myo-pericarditis. 

(c) Endo-myo-pericar- 
ditis. 

(d) Tuberculous deposit 
in the  pericar- 
dium. 

(e) Cancerous ditto. 

(f) Heemo-pericardium. 

(g) Pneumo-pericardium. 


/2. PERICARDITIS, with intrinsic complications 


(a) Rheumatism. 
(8) Tuberculosis. 
(c) Pleuritis. 
(d) Pneumonia. 
(e) Pleuro-pneumonia. 
(f) Renal disease. 
(g) Hepatitis. 
(h) Scorbutus. 
(2) Gout. 
(7) Phlebitis. 
(&) Septiczemia. 
(J) Typhus fever. 
(m) Enteric fever. 
(n) Intermittent fever. 
. (0) Scarlatina. 
(p) Small-Pox. 
(q) Measles. 
(rv) Delirium tremens. 


The history, diagnosis, and treatment of pericarditis will be 
‘most conveniently discussed under the two first mentioned 
‘heads ; viz., simple pericarditis, and pericarditis with intrinsic 
complications. The consideration of the extrinsic complications 
‘of the disease will furnish matter for a distinct section. 

Simple acute pericarditis, usually of rheumatic origin, as 
already shown, and most frequently met with in young sub- 
| jects,* is manifested in the great majority of cases, when asso- 


+3. PERICARDITIS, with extrinsic complications, viz., with 


* Doctor Fuller declares, and in this opinion few, if any, will be found to differ 

' from him, that rheumatic pericarditis is more common in the acute than in the 

chronic form of rheumatism ; in its early than in its late stages ; in youth than in 

' advanced age ; in females than in males ; in persons of an irritable, than in those of 

| a phlegmatic temperament ; in the weak than in the strong ; and in the fibrous 

‘than in the synovial form of rheumatism. Non-rheumatic pericarditis is more 

common in old age, andin men, manifestly because of its frequent association with 

Bright’s disease ; and, finally, he adds, rheumatic pericarditis is more severe, the 

mortality amounting to 1 in 58 cases, and seldom latent ; whereas that of the non- 
rheumatic form is often latent, 
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ciated with rheumatism, within the first few days of the articular 
engagement. I have, however, known it to occur as late as the 
twenty-seventh day from the commencement of articular pain 
and swelling. In several instances the invasion of pericarditis 
was announced by precordial distress and accelerated breathing, 
at least twenty-four hours before physical signs of any kind were 
perceptible. Drs. Stokes and Mayne, as previously stated, have 
recorded examples of pericarditis in which symptoms sufficiently 
characteristic to warrant in their judgment a positive diagnosis, 
preceded all physical signs by periods varying from thirty to 
forty-eight hours.* 

I am satisfied that, with few exceptions, the rule is as above 
stated; namely, that the symptoms of pericarditis take prece- 
dence of the physical signs; but, I cannot regard them as suffi- 
ciently distinctive to warrant a positive diagnosis of pericarditis, 
pending the development of physical evidence. Indeed, these 
symptoms, however suggestive of pericarditis, and in association 
with acute or subacute rheumatism they are in the highest de- 
gree suggestive of that affection, may, individually and collec- . 
tively, be found to depend upon other causes. 

The symptoms of simple acute pericarditis, in its first and 
second stages, are of a comparatively mild character. The grave 
and urgent symptoms, such as aggravated dyspnoea, failure of 
the pulse, oppression at the precordium, indescribable anguish 
and fear of impending death,+ belong rather to those cases in 
which the muscular substance of the heart is involved in the 
inflammatory process, or the organ is impeded by a copious 
effusion of serum into the pericardium. There is, however, more | 
or less decided pain in the precordium. The action of the heart 
is accelerated, the impulse is sharp and abrupt, and the sounds, 
especially the second, are clear and ringing, with the addition 
of a characteristic rustle, distinct from friction-sound. The 
radial pulse is regular, and rarely above 120 in the minute. 


* See page 326. 

+ Broussais (Commentaires des Propositions de Pathologie, 1829, tom, i., p. 897), 
attributes this gymptom to failure of the circulation in the brain. 

+ I cannot subscribe the opinion of Louis, that irregularity of pulse is character- 
istic of simple pericarditis. I believe that when associated with pericarditis, irregu- 
larity of pulse indicates extension of inflammation to the substance of the heart. 
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|/Respiration is quickened in proportion to the increased rate of 
}ithe heart’s action; and there is usually harsh, dry, teasing cough, 
/mot accounted for by reference to the lungs, and due, probably, 
ito reflex irritation of the larynx and bronchial surface through 
jithe coronary plexuses. 

! Doctor Stokes truly remarks: “If we except the pain which 


|: rheumatic pericarditis is often painless, or very slightly painful, 
};when not complicated with pleurisy.+ 

Doctor Mayne has directed special attention to epigastric 
itenderness as a symptom of pericarditis. It is most acute when 
|) pressure is made upwards in the direction ee the heart, and was 
j: observed in a large proportion of his cases.{ 

In reference to this symptom, Dr. Stokes justly remarks that 
jiits value as an aid in the diagnosis of pericarditis is much 
| lessened by its presence, in a form scarcely, if at all, distinguish- 
‘able from the latter, in acute pleuritis of the left side, and in 
}; acute gastritis. I do not think there is anything specific in this 
}ssymptom, which may be noticed not only in the connexion | 
i mentioned by Dr. Stokes, but likewise, and more frequently, in 
cases of hepatic congestion from any cause. 

The absence of pain is more characteristic of pericarditis in 
‘the complicated than in the simple form, according to Stokes ; 
»and when present it has been occasionally observed to differ 
‘from that of pleurisy, in not being aggravated by deep inspira- 
‘ tion, or by change of posture. Ihave found this last observation 
true in a small per centage of cases. It may be readily explained 
by reference to the anatomical relations of the inflamed surfaces 

in both cases. 

If the attack complicate acute or subacute rheumatism, its 
‘general symptoms are in a great degree masked by that disease. 
| Thus, the expression of anguish stamped upon the’face, and pos- 
sibly attributed to cardiac complication, may be not less rationally 


* Opus citat., p. 1. . 
t Lraité Clinique des Maladies du Ceur, 18865, p. 454. 
£ Loco citat. 
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accounted for by the presence of articular pain; and, similarly, 
heat of skin, and accelerated pulse and respiration, by the gene- 
ral febrile action characteristic of rheumatic fever. The peculiar 
abrupt impulse of the heart is, however, in association with 
rheumatism, eminently suggestive of incipient cardiac engage- 
ment. In the first stage of pericarditis, or that of vascular 
injection and suspended secretion of the-serous surface, the 
auscultatory signs are negative, with one exception; namely, the 
existence of a partially suppressed rustle, not amounting to frotte- 
ment. This is so characteristic that, in several instances, guided 
by it mainly, I have been able positively to diagnose the proxi- 
mate advent of pericarditis. 

The period during which this sign may continue I have known 
to vary from twelve to forty-eight hours; usually it lasts about 
twenty-four hours before friction-phenomena are declared. 

The occurrence of friction-sound, with or without tactile vibra- 
tion, proclaims the advent of the second stage characterized by 
exudation of lymph or fibrin. 

Doctor Gairdner, however, is of opinion that “the friction- . 
sound in some, even in many cases, may be the indication only 
of a more partial and evanescent morbid action than any to 
which the name of acute inflammation could with propriety be 
applied.”* 

I have already discussed at length this phenomenon (p: 289) 
and shall here only repeat that it is characterized by harshness 
of quality, prevalence at base, sensible proximity to the ear of 
the auscultator, liability to intensification by precordial pressure 
and by full inspiration, and inconstancy as to site, rhythm, and 
intensity. 

The phenomena with which it is especially liable to be con- 
founded are endocardial murmur, and pleuritic friction-sound 
limited to the antero-inferior portion of the left side of the 
chest. 

For the distinction between endocardial murmurs and the 
attrition-sounds of pericarditis, Skoda} relies, on the one hand, 
upon the general effects of valvular disease upon the circulation 

* Edinburgh Monthly Jounal, 1851. ; 

+A Treatise on Auscultation and Percussion ; translated by Markham, 1853, 
p. 225. 
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and the heart, and, on the other, upon the coexistence of percus- 
sion-dulness in pericarditis. 

But surely, in the early stages of valvular disease, when alone 
the question of diagnosis from pericarditis can arise, the derange- 
‘ments of circulation and the alteration in the volume and action 
of the heart, upon which exclusively he would base a positive 
‘diagnosis of valvular lesion and the absence of which he would 
jregard as conclusive against that view, are, in many instances, 

either entirely absent, or present only in a degree quite insuf- 
‘ficient to warrant a positive opinion. 

Again, many of those changes, having reference at least to the 
circulation, are notoriously liable to occur in the course of peri- 
|. carditis associated with extension of inflammation to the mus- 
_cular substance of the heart, or with serous effusion into the 
}) pericardium. 

As to precordial dulness from liquid effusion, as a means of 
) determining an otherwise doubtful murmur to be of pericardial 
\: origin, I regard the absence of dulness from that cause, where attri- 
‘ tion-murmur exists, as the rule, and its presence as the exception. 
Skoda denies that the character of the murmur itself is capable 
}: of diding our diagnosis; an opinion in which few physicians will 
be found to agree withhim. Headds:* “If percussion indicates 
} the presence of effusion in the region of the heart, and if the 
) heart be not thereby displaced, we may conclude that the effu- 
} sion is in the pericardium; and it then becomes very probable 
} that the murmur also proceeds from the internal surface of the 
membrane.” But if there be no palpable increase in the area of 
precordial dulness, and that in the majority of cases of pericar- 
) ditis when friction-sound is audible there is no such increase I 
) positively aver, how is the diagnosis to be made? Are we 
j reduced to probabilities in the determination of this important 
| question of practical medicine? I incline to think ey will 
answer now in the affirmative. 

Doctor Hopet relies upon the rougher quality of the pericar- 
} dial sound as distinguishing it from those due to valvular lesion; 
jand so well pronounced is this difference, that, according to 
}him, where the two kinds of murmur coexist in the same sub- 


* Opus citat., p. 226, Tt Opus citat., p. 174. 




















22 


_ 338 ; DISEASES OF THE HEART. 


ject “the one may be heard through the other.” In such a con- 
tingency, however distinctive may be the quality of the murmur 
in most instances, seeing that it is remarkably prone to variation 
in this respect, I would rather rely upon other characteristics 
for its identification ; and, pre-eminently, upon its rhythm, site, 
and liability to change of situation and character within brief 
periods of time. 

Hope also holds that a rough, creaking, or rasping murmur 
with the second sound must be due to attrition, as a valvular 
murmur of diastolic rhythm is never of this quality. To this 
doctrine there are very few exceptions, notwithstanding that Dr. 
Walshe holds an opposite opinion.* 

Da Costa declares that it is sometimes impossible to distin- 
guish a pericardial from an endocardial sound.t I hold, on the — 
contrary, that it is always possible to make the distinction with 
confidence, by carefully attending to the characteristics of peri- 
cardial frottement already indicated. Although in many cases, 
apparently very difficult, I have found the differential diagnosis 
in all instances feasible, at least after a second examination. 

The coexistence of tactile fremitus with attrition-murmur in 
pericarditis, though certainly the rule, is not without exception. 
Enfeeblement of the heart, from any cause, by lessening its con- 
tractile energy, may entirely suspend tactile vibration, whilst 
only modifying, or rendering less loud and harsh, the sound of 
attrition. Again, fremitus, though present, may not be commu- 
nicated to the hand, owing to impairment of the vibratile pro- 
perties of the chest-wall, as, for example, by superficial cedema; 
and the intervention of emphysematous lung-substance between 
the pericardium and the wall of the chest, may mask a pericar- 
dial frottement capable of producing sensible thoracic vibration. 

In many cases of valvular murmur exclusively, fremitus is 
also present. This is notably true of the presystolic murmur 0 
mitral constriction. The distinction, therefore, between pericar- 
dial friction-sounds and valvular murmurs, based upon the pre- 


























* A Practical Treatise on the Diseases of the Heart and Great Vessels, third 
edition, 1862, p. 118. In the fourth edition of his work just issued (1873), Dr 
Walshe, howevee states that aortic regurgitant murmur, the type of diastolic mut 
murs, is “rarely rough. ” 

+ Medical Diagnosis, third edition, 1870, p. 357, 
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ence or absence of jfrémissement, possesses only a limited value ; 
and, independently of other considerations, excluding certain 
corms of valvular disease, frémissement affords, at least, but very 
equivocal evidence of pericarditis.* 

- The duration of friction-sound may vary from a few hours to 
hree weeks. The period of its continuance is usually very 
orief where the cause of its suspension is serous effusion into 
the pericardium. In such cases it will be noticed to cease at 
the lower part of the precordium in the first instance, and 
ence to be gradually extinguished in the direction upwards, 
vari passw with the establishment of percussion-dulness. 

I cannot concur in opinion with Dr. Gee, to the effect that in 
ases of serous effusion into the pericardium, consecutive to peri- 
arditis, the liquid accumulation takes place in the first instance 
t the base of the heart and around the roots of the great 
essels.} - 

In a few instances friction-sound continues to be heard at the 
xtreme upper portion of the precordium, throughout the stage of 
»rous effusion, and whilst the remaining portion yields femoral 
ilmess, and the heart’s sounds are everywhere masked. These 
‘e cases, however, in which the effusion has fallen short of dis- 
nsion of the pericardium; and the liquid gravitating to the 
wer portion of the sac, its superior anterior portion is allowed 
) come into contact with the roots of the pulmonary artery and 


* Doctor Stokes, however, insists upon a perceptible difference in quality between 
2 frémissement of pericarditis and that of valvular lesion ; adding, that the fremi- 
3 of yalyular murmur is, like the murmur itself, limited to the areas of the re- 
“ective orifices, whilst that of pericarditis is more diffused, and indifferent to fixed 
2as. This is a yery just distinction so far as it applies; but circumscribed and 
sistent pericardial frémissement may be limited to the area of one of the orifices, 
ough I admit such is not usually the case. Again, frémissement arising from 
eurism connected with the intra-pericardial portion of the aorta, may exhibit no 
‘ationship to valvular areas, although of limited extent. Doctor King Chambers 
ectures chiefly Clinical, fifth edition, 1865), lays down the following rule for the 
‘tinction of pericardial friction-sound from valvular murmur. If the ear be with- 
wwn from the stethoscope while still held in contact with the surface in the site of 
> sound under investigation, so that the lobe shall barely touch the instrument, 
» normal cardiac sounds will be heard, free from murmur in the case of pericar- 
1 friction, but associated with murmur if valvular disease be the cause of the 
momenon. I have put this rule to the test, and have found it practically useful. 
j Auscultation and Percussion, 1870, p. 247. 
22" 
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aorta. If the shoulders be depressed whilst the patient lies wpon 
the back, the situation of friction-phenomena will, in ausrieh cases, 
be reversed. 

In a few examples, to be noticed farther on, I have known the 
friction-sound of pericarditis to continue after the restoration of 
the patient to apparently perfect health. The rheumatic attack 
was of a mild character, and no symptoms were referable to the 
heart; nevertheless a distinct friction-sound, circumscribed with- 
in an area of very small extent, was audible at the base of the 
heart, continued for several weeks, and was unaltered in rhythm 
or intensity at the time of the patients’ discharge. 

Tactile frenvitus is liable to considerable variation in degree of 
intensity, and seldom amounts to the frémissement cataire of 
Laennec. It is due to vibration of the framework of the chest, 
consequent upon, and therefore isochronous with, the movements 
of the heart. It indicates a considerable degree of roughness of 
the opposed serous surfaces, and hardness of the effused lymph. 
Dr. Stokes is of opinion that a dry condition of the surface has 
the effect of intensifying fremitus, if it does not constitute an 
essential condition of its presence. This phenomenon is never 
coeval with friction-sound, commencing later, and terminatin: 
earlier than the latter. 

Adhesion of the parietal pericardium to the surface of th 
heart may follow immediately the dry stage, without the inter 
vention of serous effusion, When it is in process of establish 
ment, the friction-sound is irregular in rhythm, intermittent, 
and lowered in intensity ; it next becomes single and sys- 
tolic in rhythm; ceases to be heard in one or more situations 
within the precordium, usually persisting longest at the base of 
the heart, but occasionally at the apex, and is finally exti 
guished. The process of adhesion, where serum in notabl 
quantity -has not been effused, may commence and be com 
pleted within a period of twenty-four hours. 

The positive diagnosis of cohesion between the parietal am 
visceral pericardium, from evidence afforded by that conditio! 
itself, independently of personal observation of the previo 
illness, or a reliable history of its progress, is not possible in th 
present state of the science of physical diagnosis. 
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Palpitation, supposed to indicate irritative reaction under 
mestraint, was long regarded as a symptom of adhesion of the 
jpericardium to the heart. Morgagni,* however, after carefully 
vanalysing a great number of reported cases of palpitation 
valleged to arise from this cause, and also several cases of ad- 
therent pericardium noted by Valsalva and himself, arrives at 
(the conclusion that palpitation cannot be fairly attributed to 
vadhesion of the pericardium alone in the adduced cases; in all 
sof which, other, and frequently many, causes combined to pro- 
iduce it. He observes, moreover, that, with a single exception, in 
vall the cases witnessed by himself in which this was the only 
‘tangible morbid condition discovered, palpitation was not pre- 
ssent. The exception was that of a patient who had suffered 
from palpitation, and in whom, after death, adhesion of the peri- 
‘cardium to the roots of the great vessels was found. To this 
latter circumstance, as tending to obstruct the outflow of blood 
by constricting the vessels, rather than to the general adhesion 
sof the pericardium, he inclines to attribute the palpitation which 
had been observed during life. 

Senact also doubts that adhesion of the pericardium has any 

special influence in causing palpitation, which he attributes in a 
‘general way to various forms of external and internal irritation 
of the heart, of which adherent and thickened pericardium may 
be one; especially if, at the same time, it make pressure on the 
‘roots of the great arteries. 
Corvisart{ regards, as symptoms of adherent pericardium, fre- 
‘quent flushings, and a sensation of dragging in the region of the 
heart, due to downward traction of the pericardium and heart 
by the diaphragm during inspiration, and upward traction of the 
diaphragm by the heart in systole. He mentions three kinds 
of adhesion; namely, 1, by exuded lymph ; 2, by direct union 
without a cite medium, which he regards as the usual form 
in gout and fhoundatism ; and 3, long filamentous bands. 

Skoda, however, holds,§ but not very strongly, that the diag- 

* The Seats and Causes of Discase, translated by Alexunder, book ii. letter xxiii. 


+ De la Structure du Cour, 1. iv., ch. xi. 


£ A Treatise on the Diseases and Organic Lesions of the Heart and Great Vessels, 
translated by Hebb, p. 32, 


§ Opus citat., p. 327, note. 
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nosis is practicable; he bases it mainly upon suppression of 
apex-pulsation, and an alleged upward and inward displace-— 
ment, with fixation, of the apex of the heart. He mentions as 
a further sign of adhesion, systolic retraction of the intercostal 
Space at a point corresponding to the apex, and to a slight ex- 
tent of one or two spaces next above; but this implies adhesion 
of the pericardium to the costal pleura. 

I cannot regard these signs, taken absolutely, as-of much 
value. Displacement of the apex upwards and inwards may be 
the result of partial retraction of the left lung, already adherent 
to the cone of the pleura and to the external surface of the peri- 
cardium ; whilst suppression of the apex-beat may be due to 
fatty disease of the heart, or enfeeblement of the organ from 
other causes, such as typhus, or septic blood-poisoning. But if 
the other causes of upward displacement of the heart be ex- 
eluded, and especially if pericarditis be known to have preceded, 
a fixed position of the apex-point at or near the nipple may be 
regarded as eminently suggestive of adhesion. 

Laennec alludes* to the sien mentioned by Sanders; namely, 
retraction or pitting of the epigastrium below the left costal 
cartilages, followed by elevation with pulsation of the same 
point. He declares, however, that although he had repeatedly 
looked for it where adhesion of the pericardium actually existed, 
he had never observed it. 

This is likewise my own experience. I have repeatedly 
observed pericarditis pass through its entire course, from the pre- 
friction or dry stage, to final suppression of friction-sound, and I 
have not even once witnessed the sign mentioned by Sanders. 
I have frequently observed epigastric pulsation of such a char- 
acter as might be readily mistaken for the phenomenon in 
question ; but, I feel bound to add that, I have observed this 
most frequently in hypertrophy with dilatation, where no adhe- 
sion of the pericardium existed. 

Laennec does not consider the diagnosis feasible. Such is 
likewise the opinion of Bertin and Bouillaud. 

Hope, while asserting that the diagnosis of adherent pericat- 
dium cannot be made with positive certainty, considered that 


* Mediate Auscultation, Forbes’ translation, p. 666. 
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Isstrong probability of its presence may be assumed, if, with 
hypertrophy of the heart, there be abnormal prominence of the 
precordium, without downward displacement of the organ ; and, 
vat the same time, a jogging or tumbling movement of a double 
«character, synchronous with the sounds of the heart. This latter 
he regards as being, in a diagnostic sense, the more valuable of 
ithe two signs, and as warranting a very strong presumption of 
«cohesion of the pericardial surfaces.* 

T cannot attach the importance to this sign which Dr. Hope 
j'has done, as evidence of adhesion of the pericardium. I have 
}rrepeatedly found it present where no adhesion existed, as proved 
by examination of the body after death; and I have rarely 
jrmissed it where considerable hypertrophy with dilatation of the 
lleft ventricle had taken place (case of John Hogan). In the 
latter case, unless the hypertrophy be associated with fatty 
1metamorphosis, there is invariably a second or diastolic impulse 
|) present (case of William Hogan). This I consider due to the 
feenergetic character of ventricular expansion at the commence- 
iment of diastole, combined with the extensive range of its for- 
}\ ward movement; and I incline to regard it as identical with 
ji the “jogging movement” of Hope. 

| Doctor Stokes has likewise failed to identify this peculiar 
‘ movement of the heart, in connexion with adhesion of that organ 
}: to the parietal pericardium. 

} ‘The diagnosis is not attended with equal difficulty when, 
} at the same time, adhesion of the pericardium to the chest- 
wall and to the diaphragm exists. Under these circumstances 
| systolic dimpling of the cutaneous surface at the point of apex- 
)) pulsation, and, generally, to the extent of endo- and ex0-peri- 
| cardial adhesion, also coinciding, possibly, with pitting at the 
| epigastrium and retraction of the lower end of the sternum, 
' may be observed. 

According to Friedreich,+ diastolic collapse of the jugular veins 
will be found in many cases to alternate with these phenomena ; 
owing, as he surmises, to elongation of the superior cava, and 
consequent suction of the jugulars during the descent of the 

* Opus citat., p. 194, 
t Niemeyer’s Text-Book of Practical Medicine, 1869, vol. i., p, 891, 
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diaphragm after systole. If adhesion of the pericardium to the 
adjacent portions of the anterior wall of the chest exist, the 
edges of the lungs will be precluded from advancing, as in the 
normal state, during inspiration ; and the area of superficial pre- 
cordial dulness will be found, therefore, to have undergone no 
diminution at the acme of full inspiration. Na 

Laennec mentions* dulling of the second sound as evidence 
of adhesion of the anterior surface of the heart to the pericar- 
dium. But this is certainly an error; and it seems an inference 
from his theory of the causation of the second sound, namely, 
contraction of the auricles, rather than the result of clinical ob- 
servation. 

I have frequently observed resolution of the first sound to 
follow pericarditis, when the previous course of the disease for- 
bade all doubt as to the actual existence of adhesion of the peri- 
cardium (case of M. Nolan); and I incline to account for this 
anomaly by reference to the impediment which extensive adhe- 
sion must present to the movement of systolic ascent of the 
apex. But, whatever value the explanation may possess, I am 
satisfied as to the fact, that recent adhesion of the pericardium 
to the heart is attended with resolution or reduplication of the 
first sound, which, in such cases, is likewise somewhat less clear 
in tone. * 

Walshe mentions} upward extension of the area of precordial 
dulness, even to the lower edge of the second costal cartilage, 
consecutive to pericarditis, as a sign of adhesion. 

I have not met with an example of this kind either during or 
consecutive to pericarditis, where indubitable evidence of liquid 
effusion into the pericardium did not also exist. I can, how- 
ever, with Dr. Walshe, conceive displacement of the heart up- 
wards, but in a minor degree, by copious effusion ; and its 
being permanently fixed above its normal level by subsequent 
adhesion to the pericardium. 

I consider, then, that whilst simple cohesion of the parietal 
and visceral surfaces of the pericardium cannot be diagnosed 
positively, a very strong presumption of the existence of this 


* Mediate Auscultation, Forbes’ edition, p. 665. 
t Opus citat., p. 47. 
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eccondition would be warranted, were the apex of the heart per- 
anently displaced upwards, the first sound resolved and the 
impulse-element dulled, and a clear history of antecedent peri- 
carditis obtained. If, with or without such history, systolic 
itting of an intercostal space at the point of apex-pulsation, 
nd of the epigastrium, with absence of variation in the relative 
extent of precordial dulness and vocal vibration during full in- 
spiration existed, I should have no hesitation in concluding that 

both pericardial and pleuro-pericardial adhesion had taken place. 

xageerated systolic depression of the epigastrium, and of the 

lower end of the sternum, would indicate the twofold condition 

of general agglutination of the pericardium, and hypertrophy of 

the heart. 

The effect of adhesion of the pericardium upon the heart, and 
its influence upon the duration of life, were regarded by the older 
writers as of the most unfavourable character. This was, no 
\loubt, due to their failure to recognise, or at least to appreciate 
in its full significance, the less striking lesion of the valves ; 
which, coeval with adhesion of the pericardium to the heart, 
nd constituting with it the compound result of long antecedent 
endo-pericarditis, was either entirely passed over, or received 
only cursory notice in the examination of the heart after death. 
The more obvious lesion of the pericardium was promptly recoe- 
aised, and, as affording an apparently simple and ready explana- 
ion of the increased volume of the heart, was associated, in the 
erude pathology of that time, with the latter change, as cause 
with effect. 

Morgagni held that cohesion of the opposed surfaces of the 
pericardium was a cause of dropsical effusion.* Baillie was of 
ppinion that close and general adhesion gave rise to oppression 
and difficult breathing ; whilst Corvisart thought that it must 
se ultimately fatal by derangement of the function of the 
neart.F : 

Bouillaud considered hypertrophy of the heart and cedema to 
de necessary consequences of simple adhesion of the pericardium, 
whilst atrophy was a necessary result of compression of the 


* De Sedibus et Causis Morborum. 
t On Diseases of the Heart, translated by Hebb. 
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heart by thick layers of false membrane.* Cheevers+ and Bar- 
low} declare that atrophy of the heart is the usual and normal re- 
sult of obliteration of the pericardial sac by adhesion; the former 
adding, that when dyspncea and dropsy occur in connexion with 
it, they are due to consecutive contraction of the arterial orifices, 
and venous engorgement. Barlow admits that engorgement of 
the right side of the heart, of the veins, and general dropsy, may 
be the consequences of adhesion of the pericardium; but he 
traces the connexion between them through impairment of res- 
pization, which he attributes to restricted movement of the ribs 
and diaphragm. 

Complete obliteration of the sac of the pericardium by adhe- 
sion, leads inevitably to hypertrophy with dilatation of the heart, 
according to Hope.§ He regards hypertrophy as the result of 
increased nutrition and muscular development of the heart, con- 
sequent upon the increased efforts in the performance of its func- 
tion, imposed upon that organ by adhesion of its surfaces. The 
difficulty under which the heart is now required to “function,” 
consisting in the impediment to free movement entailed upon it 
by adhesion of the pericardium to its entire surface, leads, as in 
the case of all muscles similarly circumstanced, to hypertrophy 
of itssubstance. Dilatation, on the other hand, is due to a stat 
of persistent engorgement of the cavities of the heart,and excen 
tric yielding of its walls, partly the result of antecedent inflam 
mation and softening of its substance, but in a still greate 
degree, of the centrifugal traction to which it is subjected by 
universal adhesion of its surface, combined with a process of 
gradual shortening in the elements of the connecting medium. 
Limited adhesion, engaging only a small portion of the “surface 
of the heart, may, in the opinion of Dr. Stokes, be the cause of 
localized dilatation of one of the cavities of the heart, through 
the centrifugal traction exercised by it.|| 

Beau upholds the same view. ‘Dr. Stokes observes, “ With- 

* Traité Clinique des Maladies du Oceur, observation iv. 
+ Guy's Hospital Reports, vol. ix. 

{ Medical Gazette, 1847. 

§ Opus citat., p. 192. 


|| Opus citat., p. 13. 
"| Opus citat., pp. 11 and 12. 
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Joout denying that a general adhesion may induce hypertrophy 
Jkand dilatation, experience leads me to doubt that such an effect | 
mecessarily, or even commonly, follows the condition indicated. 
I have often found the heart in a perfectly natural condition, 
With the exception of an obliterated pericardium.” “It has been 
stated to me by Professor Smith, that he has found general ad- 
Whesion of the pericardium coinciding with atrophy, or with 
Nhypertrophy of the heart, in a nearly equal frequency. In some 
hoof the cases of atrophy, the change was simple, consisting essen- 
{itially in a diminished volume, with perhaps a paler colour of the 
heart, while in others a true fatty degeneration had commenced. 
jiIn another series, the heart showed the fatty degeneration in- 
jwading, more or less completely, the entire of the cardiac walls. 
‘And it is a remarkable fact, recorded by the same observer, that 
(ihe has always found ossification of the pericardium, which we 
h may hold as the extreme of the obliterating process, attended 
with atrophy of the heart.” 
| Doctors Barlow,* Cheevers,+ and Gairdner,t have arrived at 
conclusions on this subject, not materially differing from that 
| 2xpressed in the foregoing extract, and tending to show that the 
Moctrine, previously uated as propounded by Hope, is by much 
ftoo general. 
Doctor Gairdner justly criticizes Hope’s conclusions, which he 
}shows to have been drawn from erroneous premises ; for, in the 
five cases adduced by Hope as examples of hypertrophy of the 
(heart consequent wpon adhesion of the pericardium, there were 
)other and less questionable causes of that morbid change in ope- 
ration; viz., valvwlar disease in various forms. 
It is but right, however, that whilst agreeing in opinion with 


| Hope's doctrine rests, and regarding that doctrine as essentially 
)erroneous, I should add, that the cases adduced by Dr. Gaird- 
jner,§ in justification of his dissent, are to me by no means con- 
}clusive. Of his first series of ten cases, three must be omitted 


* Medical Gazette, 1847. 
+ Guy's Hospital Reports, vol. ix. 


$ ZLdinburgh Monthly Journal of Medical Science, February, 1851. 
§ Loco citat, 
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for want of reference to the actual state of the heart; whilst the 
remainder, which are examples of adhesion with atrophy, possess 
not much value, because they are all examples of wasting 
chronic disease, viz., cancer, phthisis, diabetes mellitus, granu- 
lar kidney, and cirrhosis of the liver. 

In series 2, consisting of two cases, illustrative of adhesion of 
the pericardium with cardiac hypertrophy, the latter condition 
was accounted for by the coexistence of valvular disease. 

Series 3 (three cases) is composed of examples of adhesion 
with hypertrophy, and unaccompanied by valvular lesion. Of 
these, No. 1 is not admissible, owing to an imperfect report of 
essential details. No. 2 is an example of Bright's disease 
(“urine albuminous, specific gravity 1:009”) with hypertrophy 
of the heart, and partial adhesion of the pericardium; and in 
No. 3, in which there were hypertrophy and dilatation, with 
partial adhesion, a satisfactory examination of the patient had 
not been made before death, nor was the state of the kidneys 
mentioned in the report of the autopsy. 

Of Dr. Gairdner’s thirteen cases of uncomplicated adhesion of 
the pericardium, there were at least nine in which “not the 
slightest hypertrophy was present, and in two or three the heart 
was remarkably small.” He concludes that free movements of 
the heart within the pericardium, are necessary only in emer- 
gencies demanding more vigorous action of the central organ of 
the circulation, such as severe bodily exertion, or mental emo- 
tion; and he would have it inferred that it is only when such 
causes are superadded to adhesion, that hypertrophy of the heart 
need be apprehended. But, surely, the causé$ above mentioned, 
are of themselves capable, independently of adhesion, of giving 
rise to hypertrophy. Irrespectively, therefore, of the exception 
which may be taken to the doctrine promulgated, the conclusion 
would seem unwarranted by the premises. Nor can I acquiesce 
in the opinion expressed by the same eminent writer, to the 
effect, that partial adhesion at the apex may be as effective in 
producing hypertrophy of the heart, as complete and general ; 
adhesion. 

With the view of contributing im some degree towards the 
settlement of the much debated question, as to the effect of ad- 
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thesion of the pericardium upon the nutrition and volume of the 
theart, I haye collected the following statistics, bearing on the 
subject, from sources whence information of a reliable character, 
‘or least open to suspicion, may be reasonably sought. These 
«statistics I have reduced to tabular form, under separate heads, 
iindicating: 1, the rheumatic or non-rheumatic origin of the 
jpericarditis ; 2, whether it was accompanied or not by valvular 
(disease ; 3, by liquid effusion ; and, 4, followed or not by hyper- 
\trophy. 

The tables are three in number. The first contains, in epito- 
ime, the examples of pericarditis published in the Reports of the 
‘London Pathological Society ; the second, those given in the 
Reports of the Pathological Society of Dublin; and the third 
‘contains a summary of the cases which have come tine my 
)personal notice. - 
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Of the preceding cases, in number 54, 
Valvular disease did not exist in 23. 


Of this latter number See was present in 14 : 













General adhesion ... : me oe ee 8 
Partial adhesion 500 2 
Calcification of false membrans eae bas O6 wee, Ee 
Hypertrophy did not exist in 7. 
Atrophy existed in 2 : 
Strangulation by thick layers of false membrane 1 
Cartilaginous and calcareous transformation of false =e tS 1 
Of the cases in which hypertrophy did not exist, there was no adhesionin 6 
on 3 re 5 adhesion in 2 
” ” ) eS recovery in... 2 


Of the total of cases, in number 54: 
Hypertrophy was present, associated with adhesion of the pericardium, 
and unconnected with any other assignable cause of its existence, 
such as chronic valvular or renal disease, or arterial atheroma, in 7 


Valvular disease existed in 20: 


Thickening of valves generally 2 

Mitral, aortic, and tricuspid obstruction and oie 1. 
Aortic obstruction : 1 
Aortic obstruction and vous sae Ne 1 
Mitral obstruction 2 
Mitral reflux Sus 6 
Mitral obstruction and reflux is 1 
Mitral reflux, and aortic obstruction and xehloe 6 
No mention is made of the condition of the valyesin .... ae; 9 
There was temporary mitral regurgitationin ... et 1 
There is doubt as to the condition of the valves in il 
Pericarditis was associated with rheumatism in 21 
AD not associated with rheumatism in 26 
Hydro-pericardium existed in ait cor ao 25 
Hypertrophy in... boo ie aa oop cooEO 

Hypertrophy did not exist in 9: 

No adhesion of the pericardium tee ws 3a aus 5 
Adhesion of the pericardium ae ves ges we 2 
2 


Recent cases; recovered... on aa 


From the preceding data, it appears that out of a total of 
fifty-four cases of pericarditis, collected from the three sources 
indicated, only seven can be adduced in support of the doctrine 
that simple adhesion of the pericardium is competent to give 
rise to hypertrophy of the heart; but, even these are not Te 
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ported in such a manner as to inspire complete confidence. 
Im several of them the urine was not tested, nor was disease 
cof the kidneys excluded by necroscopic examination. I there- 
fore feel warranted in concluding, as I had been for a long 
itime led to infer from personal observation, that, contrary 
tto the teaching of Hope, when hypertrophy of the heart is met 
ywith in association with adherent pericardium, the connexion 
iis, in the majority of cases, purely accidental. Some other 
lless questionable cause of hypertrophy is present, such as valve- 
llesion, chronic renal disease, or atheroma of the aortic arch. 
IDr. Barclay is of the same opinion, regarding aortic atheroma 
sand renal disease as the cause of simple hypertrophy of the 
heart in the majority of cases.* But, even with this deduc- 
ttion, examples of hypertrophy are to be met with, and a few 
ssuch are included in the preceding list, in which increase in 
tthe weight and volume of the heart would seem to depend 
wupon adhesion of the pericardium exclusively. How are such 
ceases to be explained? I believe that the greater number, if 
mot the entire, of such cases, resolve themselves into examples 
cof pericarditis occurring in infancy or childhood, in a robust con- 
stitution, and where no mechanical impediment to the growth 
cof the heart existed. Under these circumstances, the persistent 
stimulus to nutrition, from inflammatory irritation of its surface 
iin the first instance, and, subsequently, from the mechanical irri- 
tation of inflammatory products to which the heart is subjected, 
must issue in excessive development of its substance, provided 
‘only the conditions for a proportionate increase in the supply 
sof pabulum, and the capacity for its appropriation by the tissue 
»of the heart, be likewise present.} 


* Medico-Chirurgical Transactions, vol. xxxv. 

ft Dr. Moxon (Lectures on Analytical Pathology, lecture ix., Medical Times and 
Gazette, November 26th, 1870), is of opinion that ‘under irritation the tubular 
elements (nerye, muscle, capillary vessel) never multiply, but waste away, or rapidly 
break down.” But, surely, under irritation physiological activity is quickened, and 
exaggerated structural development is thereby induced. 

Dr. Todd (Clinical Lectures by Beale, 1861, lecture xvi. p. 482) holds that hyper- 
trophy and dilatation of the heart are usual pathological sequences of adhesion of 
the pericardium. I cannot agree in this opinion. For the discussion of the subject 
‘generally, the reader is referred to the chapter now under consideration. 


364 DISEASES OF THE HEART. 


If the coronary arteries be free from obstruction, and the heart 
be not constricted by false membrane of a thickness and power 
of resistance sufficient to prevent its growth, then simple peri- 
carditis, occurring within the first or second period of life, when 
nutrition is active, growth rapidly progressive, and buoyancy of 
spirits inductive of vigorous movements of the body, will inevit- 
ably lead to hypertrophy of the heart. I believe that these 
arguments apply, with scarcely less force, to the period of 
adolescence, provided only the constitution be vigorous. 

If, on the other hand, even in the early periods of the life of 
healthy subjects, pericarditis give rise to constriction of the 
nutrient vessels of the heart, of its substance, or of both, arrest 
of growth, or atrophy, will be the result, irrespectively of the 
character of the constricting medium. 

Bouillaud is of opinion* that adhesion, as such, does not in- 
terfere with the play or function of the heart. 

Doctor R. W. Smith,+ holds that calcification of the pericar- 
dium is more often associated with atrophy than with hyper- 
trophy of the heart. He published the case of a man aged 
thirty-nine years, in whom the ventricles were encircled by an 
osseous belt, one inch broad, imbedded in their substance, the 
auricles were hypertrophied, but the ventricles had undergone 
no particular change.| In a case of ossified pericardium, Louis 
found the volume of the heart a little reduced.§ 

Abercrombie gives the following particulars of a case of peri- 
carditis with adhesion and ossification of the false membrane. 
A man, aged forty-two, after exposure to cold and fatigue, 
exhibited symptoms indicative of acute intrathoracic inflam- 
mation, from which he recovered. He subsequently suffered 
from dyspneea, palpitation, and general dropsy, and four years 
after the date of first illness he died. The autopsy revealed 
extensive adhesion of the pericardium to the surrounding 
structures, also general adhesion of the pericardium to the 
heart, and, in the uniting medium, osseous plates; “the heart 

* Tyaite Clinique des Maladies du Cewr, 1835, p. 454. 
+ As quoted by Dr. Stokes. 


+ Dublin Journal of Medical Science, vol. ix. p. 411, July 1st, 1836. 
§ Memoires ou Recherches Anatomico-Pathologiques, 1826, p. 298. 
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was not at all enlarged, or in other respects diseased.” He adds 
. the opinion that dilatation supervenes on inflammation of the 
heart, and is usually accompanied by adhesion of the pericar- 
dium.* 

Doctor W. Budd declares} he has seen many cases of adhe- 
sion, often general, without organic alteration of the heart, or 
impairment of its function. 

Bouillaud expresses an opinion to the effect that a heart may 
be reduced to half of its volume, or even less, by the compres- 
sion of thick layers of false membrane.{ Walshe is of opinion 
that atrophy of the heart may result from thick layers of false 
membrane firmly embracing the heart, and pressing on the coro- 
nary arteries so as to interfere with the circulation through 
them.§ Finally, Dr. Barclay declares that adhesions of the 
pericardium are more frequently associated with dilatation than 
with hypertrophy.|| 

From the preceding evidence, the conclusion seems inevitable, 
that the doctrine of hypertrophy from simple adhesion can no 
longer be maintained.. 

Abercrombie, discussing the effects upon the heart of adhesion 
of the pericardium, says, “ In the cases-which have gone on for a 
considerable time, the heart is generally enlarged ; this enlarge- 
ment seems to be, in many cases, confined to the left ventricle, 
and to consist of an enlargement of the cavity, without thicken- 
ing of the parietes.” Yet the case of enlargement which he 
gives, presented valve lesion also, as shown by dissection. He 
adds, “but enlargement may exist without adhesion, and adhe- 
sion without enlargement,’{ and suggests that inflammatory 
engagement of the membrane only, or of the membrane and the 
muscular substance conjointly, may explain the difference. I 
believe that when the muscular substance of the heart has been 
seriously implicated in the inflammatory process, whether pri- 


* Transactions of Medico-Chirurgical Society of Edinburgh, vol. i., 1821. 
¢ Library of Medicine, vol. v., p. 195. 

ft Opus citat. 

§ Opus citat. 

|| Medico-Chirurgical Transactions, vol. xxxv. 

4] Loco citat, 
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mary or secondary, degeneration and atrophy of the organ, at a 
more or less remote period, are the necessary consequence. 

Wilks declares* “that simple pericardial adhesions produce 
no visible ill consequences ;’ adding, “the loose cellular adhe- 
sions have no appreciable influence on the action of the heart, 
but that the thickened pericardium of cartilaginous consistency, 
investing the heart closely, arising from an inflammation at an 
early period of childhood, does lead to obstruction of the circu- 
lation, and then to dropsy, after the ordinary manner of heart- 
disease.” He holds, also, that concurrent myocarditis may be 
the cause of subsequent dilatation of the heart by softening, the 
adhesions may involve the great vessels within the pericardium, 
and cause constriction of these, and its usual sequele ; and 
thickening, he alleges, may extend into the cellular tissue of the 
anterior mediastinum and neck, and press on the veins, thereby 
causing cyanosis of the face, neck, and upper extremities. 

The following cases (given in abstract) are published by 
Wilks in confirmation of the foregoing opinions : 

Case 1. A man, aged twenty-one, ailing and short-breathed 
from childhood, subject to epistaxis and swelling of the feet, 
with lividity of the surface. No drwt. On dissection, universal 
adhesion of the pericardium, with bony deposit on the right 
side was found; enlargement of the auricles, but thinning and 
contraction of the ventricles; muscular tissue of the heart pale 
and flabby ; valves healthy. 

Case 2. A boy, aged nine, had scarlatina three years pre- 
viously. Now livid, with dyspnoea and general dropsy. No 
bruit. P.M. General adhesion of the pericardium, which was as 
thick as leather from deposit of successive layers of false mem- 
brane, of which the internal were softer; the left ventricle was 
small and thin; the right chambers dense by infiltration of 
fibrinous tissue ; valves healthy. 

Case 3. A boy of twelve; some months before was attacked 
with dyspncea after exposure; general dropsy gradually set in, 
accompanied by lividity ; there was enlargement of the liver, 
but no cardiac brwit. P.M. General adhesion of pericardium, 
strongest and thickest on right side; heart normal as to size; 


* Guy's Hospital Reports, third series, vol. xiy., March, 1871, 
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‘valves healthy; liver of “ nutmeg” character; lungs adherent 
ito chest and to pericardium. 

Case 4. A girl of sixteen, had rheumatism in childhood, since 
‘when symptoms of heart-affection had manifested themselves ; 
‘died suddenly of pulmonary congestion and pneumonia. P. M. 
|Lungs universally adherent to chest and to pericardium ; latter 
‘attached to heart by false membrane, most firmly to right ven- 
itricle ; all the chambers of the heart were thin except the left 
‘auricle ; muscular substance pale and flabby ; valves healthy and 
‘competent; mitral slightly thickened but competent. 

Case 5. A man, aged thirty-six, had been in hospital a year 
jpreviously for an affection of the heart, which yielded no ab- 
mormal sign except obscurity of the sounds; re-admitted with 
‘extreme dyspnoea and palpitation; there was slight dropsical 
‘effusion, but no bruit. P. M. Pericardium universally adherent, 
‘one-fourth of an inch thick, and indurated ; heart generally 
tenlarged ; valves healthy ; liver “ nutmeg”; lungs generally 
‘attached to chest and pericardium. 

- Case 6. A man, aged twenty-four, had rheumatism some years 
jpreviously, since when he suffered from dyspnoea, cough, and 
‘expectoration ; after recent exposure dyspnoea became extreme, 
‘and was accompanied by lividity; no cardiac brwit. P. M. 
‘Lungs congested and universally adherent to chest and peri- 
(cardium, which was firmly attached by false membrane to heart, 
and thickened; left ventricle normal; right ventricle hyper- 
(trophied ; valves healthy, except canta, which presented a few 
wwegetations, but were competent. 

The cases above narrated certainly afford no support to the 
(opinion, that simple adhesion of the pericardium is competent to 
produce hypertrophy of the heart; nor do they in a greater de- 
gree favour the doctrine that atrophy of the heart is the normal 
consequence of this pathological change. Indeed, the conclusion 
to which they lead is rather of a negative kind, namely, that 
cohesion of the opposed surfaces of the pericardium has no posi- 
tive influence as such upon the volume of the heart, and that 
when, in association with it, hypertrophy or atrophy of that 
organ is met with, other, and it may be, latent causes, are in 
operation to explain the connexion. Amongst the causes of 
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hypertrophy, valvular disease holds the foremost place; but, of 
this cause, dilatation of the chamber behind the affected valve in 
the course of the circulation, is always a concomitant result. 

Chronic renal disease holds the next place in the order of 
requency; but, owing partly to the occasional absence of pro- 
minent symptoms having reference to the kidneys, and, in some 
measure, likewise, to inattention to the state of these organs, the 
association of renal disease with cardiac hypertrophy has been 
frequently lost sight of. Disease or tissue-degeneration of the 
coats of the arteries, especially the ascending portion of the 
aortic arch, by imposing additional propulsion-duty upon the 
left ventricle, may be, and frequently is, a cause of hypertrophy 
of that chamber. Such hypertrophy, however, will be found to 
be simple, or unassociated with dilatation, unless softening or 
tissue-degeneration of the heart be a concomitant lesion. 

I believe, as already stated, that pericarditis occurring in early 
life when the growth of the heart is in active progress, and in- 
volving only surface-irritation of the organ, whether arising 
directly from the inflammatory process, or, mediately, through 
the accumulated products of inflammation, and interfering in no 
degree with the coronary circulation, leads directly to general 
hypertrophy of the heart. I further hold that it will, of neces- 
sity, be followed by hypertrophy, provided only the patient 
survive for a period of, at least, one to two years, and that no 
countervailing agency come into operation, such as phthisis, or 
marasmus from any other cause. 

Under the opposite conditions, namely, constriction of the 
heart and coronary arteries by exuded and organized fibrin, — 
to such a degree that the circulation and tissue-nutrition of 
the organ is seriously impaired, the growth of the heart will 
be arrested in the child, and early death from failure of the 
circulation will be the necesssary consequence. In the adult the 
same result will follow, but at a more remote period from the 
date of invasion, and as a consequence of actual and progressive 
atrophy of the heart. 

Between the two conditions above sketched, there is conceiv- 
ably one of an intermediate grade, in which the inflammation is 
neither sufficiently active to stimulate the heart to abnormal 
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excitement, nor its products in sufficient quantity to cause me- 
_ chanical irritation or disturbance of circulation. In such cases, of 
which examples will be presented in the sequel, the heart will 
be found to have undergone no alteration of volume whatever. 

If inflammation have, at the same time, extended to the sub- 
stance of the heart, and caused softening of the organ, dilatation 
will be the result, with or without hypertrophy, according to the 
extent to which the nutrition of the heart, or its nutrient supply, 
has been compromised by the preceding inflammation. I regard 
external adhesion of the pericardium, whether to the lungs or to 
the sternum, as of much less consequence than tissue-softening 
of the heart, in determining dilatation of its chambers. The 
cooperation of both these causes, as can be readily conceived, 
will give rise to maximum dilatation, usually with hypertrophy, 
general or partial, because of the concurrent stimulus to nutri- 
tion. Where, with such a combination of organic lesions, pro- 
duced in early youth and associated with valvular disease, life 
has been long protracted, an example of the cor bovinum or 
ox-heart is likely to be the result. A morbid specimen of this 
character, and exemplifying in the highest degree the altera- 
tions of volume and capacity in the heart which these causes 
are capable of producing, was exhibited to the Pathological 
Society of Dublin, by Dr. Stokes, in January, 1869.* 

Exuded lymph, the product of acute inflammation, if not 
already organized, is liable to absorption on the pericardial as on 
all other serous surfaces; but the membrane remains perma- 
nently opaque by interstitial cell-proliferation. It must be 
admitted, however, that organization and persistency, with or 
without adhesion, of lymph effused on the surface of the peri- 
cardium as the result of acute inflammation, is the almost 
universal rule ; and, further, that of the cases in which lymph so 
produced is organized, ninety per cent., at least, furnish examples 
of mutual adhesion of the serous surfaces. 

Mayne was of opinion that complete resolution may take 
place in the second stage of pericarditis, irrespectively of the 
extent of surface engaged. 


* See Table II., Case 22, p. 358. 
{ Dublin Journal of Medical and Chemical Science, vol. vii., 1835. 
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Such was likewise the opinion of Kirkes.* 

Fuller holds that pericarditis of limited extent and mild 
character, may undergo complete resolution in the second stage, 
leaving only “white spots” as the traces of its former existence ;+ 
whilst Gairdner denies the resolution of acute perigatarhis with- 
out adhesion.t 

The exuded lymph is of a pale rather than a blanched hue; it 
usually presents the appearance, at first, of disseminated, sem1- 
liquid, minute droplets, which, after a period of twelve to 
twenty-four hours, become solid, and usually, likewise, dotted 
with sanguineous puncta. In very acute cases, the exuded 
fibrin is from the first of a blood-red tint. The opposed 
surfaces are, in most cases, coextensively, but not equally, 
affected, and the exudation may be universally diffused, or 
limited to one or more distinct and separate portions of the 
pericardial surfaces. In the latter case, the surface of the night 
auricle, the anterior surface of the right ventricle, and the right 
and left apex of the heart, to a variable extent, are the parts 
most usually affected. 

Bouillaud has described, under the designation of “ pine-appie 
heart,’ a condition of that organ, in which the changes conse- 
quent on pericarditis are presented in an exaggerated form. The 
heart is hypertrophied, and its entire surface is covered with 
minute conical masses of solid and organized lymph, resembling 
thus a pine-apple in appearance, no adhesion between the vis- 
ceral and parietal pericardium having taken place. 

In limited or circumscribed adhesion of the pericardium, the 
union of the surfaces is usually effected by bands of lymph, 
sometimes an inch or more in length, extending between them, 
and, but very rarely, by direct agglutination ; whereas, universal 
adhesion is effected almost exclusively by close and direct union 
of the surfaces. In the former case it would seem as if the 
points of attachment were not sufficiently numerous to restrain 
the free movements of the heart, by which, consequently, the 
plastic lymph is drawn out in the form of filaments or bands, 

* Medical Gazette, 1849. 


+ Diseases of the Chest, 1862. 
t Monthly Journal of Medical Science, February, 1851. 
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corresponding in length to the entire, or to a certain proportion, 
‘of the range of relative displacement of the surfaces, according 
{to the degree of strength or capacity for resistance which they 
irespectively possess. 

It is scarcely conceivable that adhesion of this character can 
‘exercise any palpable influence upon the volume of the heart. 
\I have never found, in connexion with it, either hypertrophy or 
‘atrophy of the organ, which was not susceptible of other and 
more satisfactory explanation. 

General adhesion is effected by the mutual apposition and 
fixation of the two serous surfaces, through the medium of 
jplastic lymph, which passes through the successive stages of 
wascularization, solidification, and contraction. The effused 
lymph at first opposes no obstacle to the free movement of the 
ttwo surfaces, and soon acquires sufficient consistence to yield 
va friction-sound. When first heard, this sound is faint, and 
mot specially harsh ; it soon, however, acquires this quality, and 
iin a ratio as to time and intensity proportionate to the increase 
cof consistence of the lymph. As adhesion proceeds, owing 
(to the increasing impediment to the free movements of the 
lheart, the sound of friction becomes less and less representative 
f the rhythm of these movements; whilst, at the same time, it 
sumes a still more harsh and grating character, in consequence 
f the increasing density of the exudation; ultimately, a single 
sound of systolic rhythm, and usually basic in site, correspond- 
ing to the more powerful movement of the heart, is alone 
wmdible. Adhesion may be now regarded as all but complete ; 
and at this period the uniting medium will be found condensed, 
sontracted, and vascular. 

In a few exceptional cases frottement has continued audible 
‘or several consecutive months over a very limited area, whilst 
im. all other situations it had long previously ceased (case of the 
girl Young). Presumably, in these cases, adhesion had been com- 
dleted at all points, save that at which friction-sound was still 
wdible ; but why the process of adhesion should have failed in 
this situation, and, as may be inferred from the existence of dis- 
anct friction-sound, without the intervention of liquid or gas by 
which the surfaces might have been kept apart, I am unable 

24* 
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to say. It occasionally happens that lymph of a pasty and aplas- 
tic character, is found smeared over portions of the heart’s sur- 
face to which it loosely adheres. In such cases, pericarditis 
usually complicates general adynamic disease of some kind, such 
as typhoid pneumonia, typhus or typhoid fever, the low forms 
of scarlatina and variola, puerperal fever, phlebitis, delirium 
tremens, or pyemia; and adhesion entirely fails. Detached 
flocks of pale fibrin are likewise, in such cases, not uncommonly 
found floating in the turbid serous contents of the pericar- 
dium. 

I have not met with an example of typhus complicated with 
pericarditis, and Dr. Stokes has witnessed only one such case.* 
When pericarditis occurs in connexion with any of the diseases 
characterized by the typhoid condition, I should expect that it 
would be lJatent as to symptoms; but even in such cases the 
physical signs are singularly constant. 

On this subject Andral remarks :t “In the several cases which 
we have reported, pericarditis was announced by an assemblage 
of symptoms which rendered its diagnosis sufficiently easy. 

“We are now about to adduce cases in which the most promi- 
nent of these symptoms, pain, did not exist; and it was only in 
some degree, by proceeding by exclusion, that one could arrive 
at a recognition of inflammation of the pericardium.” 

The cases alluded to were examples of latent pericarditis ; and 
the remarks bearing on them, just quoted, show clearly that 
Andral, at the date (1829) of issue of the second edition of his 
great work, from which the extract is made, was unacquainted 
with the pathognomonic sign of pericarditis. 

Fuller truly remarks} that rheumatic pericarditis is seldom 
latent, whilst that of the non-rheumatic kind is often so. 

Sir T. Watson gives the particulars of a very interesting case 
of latent pericarditis, illustrative of the features, negative and 
positive, of that form of the disease.§ 

According to Dr. Stokes, pericarditis, when latent, is invariably 












* Opus citat., p. 80. 

+ Olin. Méd., vol.i., p. 23. 

ft Diseases of the Chest, p. 518, et sequent. 

§ London Medical Gazette, yol. xvi., part i., April 11th, 1835. 
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of the dry form, and that the more urgent symptoms by which 
‘the disease is usually characterized, are due, not to the inflam- 
‘mation of the serous membrane, but to one of its consequences, 
‘namely, serous effusion into the sac. 

In the majority of cases of acute pericarditis, the plastic 
‘material constituting false membranes, connecting bands, or 
‘loose shreds found in the pericardium, would be correctly 
‘designated as a deposit from a liquid exudation identical with 
‘the hquor sanguinis. 

Rindfleish, however, states that the product of acute inflam- 
‘mation of serous membranes is twofold; a fibrinous deposit from 
ithe liquor sanguinis, as already described, which adapts itself 
‘to the various irregularities of the surface, forming a cast of it, 
without being organically united with it, and ultimately dis- 
appearing by fatty degeneration, liquefaction, and absorption, 
‘and ‘very rarely undergoing caseation and no further change. 
Beneath this the epithelium is tumefied, its nuclei proliferate 
‘and burst from their respective particles, the débris of which is 
‘floated away in the general liquid contents of the cavity, to 
‘undergo ultimate solution and absorption; whilst the nuclei, 
‘greatly multiplied, enter. into the formation of the subjacent 
jplastic and organizable stratum. Of this latter element, how- 
‘ever, the great bulk consists of embryonic connective tissue, 
‘derived from the proliferating connective tissue corpuscles of 
ithe subserous structure. This becomes organized, blood-vessels 
are formed in it by linear apposition and tunneling of cells, and 
by entrance of blood from neighbouring blood-vessels. Finally, 
‘the opposed surfaces come into contact, and are united by conti- 
‘nuity of structure, and extension of blood-vessels from the one 
‘to the other through the connecting media; the embryonic tissue 
‘becomes fibrous, and contracts, vascularity is diminished, absorp- 
‘tion of all unorganized material is completed, and solid perma- 
ment union is the result.* 

It occasionally, however, but rarely, happens, that plastic 
‘lymph alone is effused upon the serous surfaces, constituting 
“dry” pericarditis. It likewise occasionally happens that upon 
‘the serous surfaces fibrin is primarily effused, from which, in 


* Pathological Histology, Sydenham Society’s edition, vol. i, p. 805. 
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process of organization, serum is subsequently expressed, and 
trickling to the most dependent portion of the sac, constitutes 
a veritable but limited serous effusion. It may be a question 
whether, in the majority of instances, this is not the mode in 
which primary serous collections of limited amount, and coeval 
with initial frottement, are formed. 

In ordinary cases, therefore, frottement indicates not only the 

presence of lymph, of which it is directly symptomatic, but like- 
wise that of its usual concomitant, serum. In the early stage of 
the affection, the latter is present in comparatively small quan- 
tity in most instances, and insufficient to prevent mutual contact 
of the serous surfaces at one or more points of their extent; it 
gravitates to the dependent portion of the sac, according to the 
posture of the body. Hence, when the patient lies upon the back 
Srottement may be heard over the entire superficial precordium, 
and in the sitting posture only in the upper part, to an extent 
inversely proportionate to the height of the liquid level within. 
If the patient lie upon the abdomen, friction-sound may be heard, 
extensively in the left infra-scapular region, save in those cases, 
comparatively numerous, in which the posterior portion of the 
pericardium happens to be unaffected by the inflammatory pro- 
cess. ; 
_ Doctor Latham maintains, but I cannot agree with him, that 
the exocardial murmur is “neither abolished, nor abated, nor 
otherwise altered in its character by the serum effused within its 
cavity.’* In the absolute sense in which this statement is in- 
tended to be applied, it is certainly incorrect; but that serum in 
small quantity is usually present in all cases save those of “dry” 
pericarditis, is no less certain. Hence, in great measure, the 
modification of frottement to which change of posture is known 
to give rise. 

In cases involving difficulty of diagnosis, as between peri- 
cardial friction-sound and endocardial murmur, Sir D, Corrigan 
assigns great value to the evidence, positive or negative, afforded 
by the patient’s assuming the prone or stooping posture.> If the 
sound cease to be heard when the patient sits wp, and leans for- 


* Lectures, vol. i., p. 180. 
+ Reports of Dublin Pathological Society, vol. ii., December 7th, 1850. 
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ward, he would regard it as exocardial in origin, and due to 
_ pericarditis ; and if still audible in that posture, he would regard 
it as endocardial. 

This rule, though undoubtedly useful in the process par eaclu- 
sion, and capable of yielding valuable aid in a certain per cent- 
age of difficult cases, is of only limited application, and involves 
at least two fallacies. Thus, in dry pericarditis, the pseudo- 
murmur may be even intensified by assumption of the stooping 
posture; and by the effort involved in assuming that posture, ib 
occasionally, though rarely happens, that an endocardial murmur 
is masked or even suspended. This is especially true as applied 
to functional mitral murmur. (See pp. 285 and 287.) 

Latham holds that cessation of frottement in pericarditis, un- 
associated with the signs of liquid effusion, implies, in all cases, 
without exception, cohesion of the surfaces of the pericardium. 
Yet, with marked inconsistency he maintains that cessation of 
an endocardial murmur would indicate resolution or absorption 
of the exuded fibrin. 

I cannot admit either proposition absolutely. Pericardial 

_ frottement may be finally suspended without adhesion, when it 
has been originally due to the presence of aplastic fibrin, in 
connexion with any of the various forms of general adynamic 
disease. In such cases, whilst adhesion fails from want of or- 
ganizing energy in the tissues and the recent exudation, frotte- 
ment is not uncommonly suspended or abolished, owing to 
typhoid softening and impaired contractile energy of the heart. 
In the second place, inasmuch as endocardial murmur, associ- 
ated or not with pericarditis, may be, and frequently is, due to 
other causes than endocarditis, as already stated, for example, 
temporary debility, and local yielding of the walls of the left ven- 
tricle during systole, the cessation of it cannot be accepted as 
proof of the absorption of the products of endocarditis. 

Serous effusion may increase, and usually does so, to the 
extent of completely separating the surfaces of the pericardium, 
and suspending friction-sound and /rdémissement. When this 
has occurred, the third stage, so called, of pericarditis, or that of 
liquid effusion, has been established ; but this stage implies only 
the increase of an effusion which had previously existed. On 
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the other hand, instead of increasing, it may undergo decrease, 
and the surfaces, being now in extensive and uninterrupted con- 
tact, will become united through the medium of organized 
lymph previously deposited upon, or exuded from, the serous 
surfaces. If the lymph effused be of a low type, or aplastic in 
character, it may remain unorganized, and either feebly attached 
to the surface of the pericardium, or as loose shreds within its 
cavity, adhesion having in no deeree taken place. 

Such aplastic exudations are of usual occurrence in the peri- 
carditis which complicates chronic renal disease and adynamic 
fevers of a septic character. They are in process of slow fatty 
disintegration. In chronic pericarditis generally, which is usu- 
ally of non-rheumatic origin, there is, as justly maintained by 


Laennec, rarely a false membrane ; when such is present, it is 


soft, friable, and like a layer of thick pus, and accompanied 


by a turbid puriform liquid effusion. This form of the disease — 


is, he alleges, always general, engaging the entire surface of the 
pericardium ; the exuded lymph is likewise redder than in the 
acute form, the redness being due to many minute blood-points. 
When pericarditis arises from, or is associated with, diffuse in- 
flammation, then effusion into the pericardium is likely to be 
purulent.* 

In connexion with acute pericarditis, blood is occasionally 
found, even in considerable quantity, in the sac of the pericar- 
dium. An example of this kind is mentioned by Dr. Latham.+ 

Andral furnishes a still more striking example. A man, aged 
thirty-one years, was attacked with severe radiating and burning 
pain in the region of the heart, followed by numbness extending 
down the front of the left arm and forearm, and alternating with 
excruciating pain in the same parts, during which respiration 
became greatly oppressed, the heart’s action tumultuous and 
irrecular, pulse failing, and surface cold. After a few minutes, 
pain ceased and numbness returned; the pulse was now regular 
but small; breathing less embarrassed, but the action of the 
heart still quick and energetic, and heard over the entire front 
of the chest. 


* See a case by Dr. Law : Reports of Pathological Society of Dublin, vol. i., p. 42 
+ London Medical Gazette, vol. iii., p. 7, December 6th, 1828. 
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On the fifth day of illness the patient was convalescent; but, on 
_the following day great weakness and symptoms of sinking sud- 
‘denly appeared; the heart’s impulse was no longer perceptible ; 
ithe precordium was extensively dull, and the patient died in the 
‘course of the night. About two pounds of blood were found in 
‘the pericardium, and shreds of false membrane covering its sur- 
'face.* 

In such cases the diathesis is hemorrhagic, and a state of 
-hypinosis, or blood-attenuation, exists; evidence of which may 
be found in the tumid state of the gums, and in the lability of 


‘the patient to bleeding from the mouth, nose, bladder, and intes- 
‘tinal canal, and to ecchymosis of the conjunctive after slight 


irritation. 

Bouillaud truly remarks that simple eee of the false 
membrane of pericarditis is not uncommon, and that it is most 
frequently the immediate result of imbibition from a blood- 
stained liquid effusion. 

Gaseous exhalation into the pericardium, the direct result of 
inflammation of its serous lining, has been likewise observed. 

Graves details the following example of pericardial pneuma- 
tosis. _A girl, aged twenty-five, was suddenly attacked with 
severe and general pain in the abdomen, resembling peritonitis ; 
five days subsequently a tumor of a conical shape, yielding dis- 
tinct fluctuation, and dull on percussion, appeared at the epigas- 
trium, extending downwards within two inches of the umbilicus, 
and into either hypochondrium ; two days later purging suddenly 
set in; the epigastric tumor, now slightly reduced in size, no 
longer yielded fluctuation, and was tympanitic on percussion ; 
purging continued; the patient became gradually weaker, and 
much wasted; the tumor had entirely* subsided after an in- 
terval of twenty days from the date of its first appearance, when 
she was suddenly attacked with violent pain in the region of 
the heart, accompanied by palpitation, and a sensation of burn- 


Ing beneath the ensiform cartilage. The precordium was now 


found to be tympanitic on percussion; double frottement was 
heard over the base of the heart, and occasionally a metallic 
click inside the nipple; next day, emphysematous crackling 


* Clinique Méd., second edition, 1829, vol, i., observ, iii., p. 15. 
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was heard, and after a further interval of two days, a regular 
metallic tinkling, synchronous with the heart’s action, took the 
place of the latter phenomenon, and superseded all other physi- 
cal signs, except a slight bruit de souflet at the mamma. Death 
took place one month from the date of first illness. A large 
abscess was found in the left lobe of the liver, communicating 
with the stomach by three several openings, and with the peri- 
cardium by another through the diaphragm. The pericardium 
was inflamed, thickened, coated with lymph, and contained 
about two ounces of pus.* 

The pericardium in this case became inflated from the sto- 
mach, whilst the pus found in it proceeded from the hepatic 
abscess, and was the immediate cause of pericarditis. 

Doctor Stokes gives a case of primary pneumatosis of the 
pericardium, so interesting that it deserves to be reproduced in 
its entirety. In his own words, “A young man, of lymphatic 
temperament, had laboured under an attack of acute pericar- 
ditis for a few days before I saw him. On my first examina- 
tion, he presented the usual signs of dry pericarditis, with a 
considerable effusion of lymph of the ordinary consistence. The 
rubbing sounds, though loud and distinct, had nothing unusual 
in their character, and the patient suffered but little distress. 
After two or three days I saw him again, and found that his 
state had become very much altered. His appearance was 
haggard and worn, and he complained of extreme exhaustion, 
which he attributed to a total deprivation of sleep. This was 
induced by the extraordinary loudness and singular character of 
the sounds proceeding from the cardiac region; for though up to 
this period the rubbing sounds were distinctly perceptible by 
means of the stethoscope, the patient was quite unconscious of 
their existence. They had suddenly, however, become so loud 
and singular, that the patient and his wife, who occupied the 
same apartment, were unable to obtain a moment's repose. On 
examination, a series of sounds was observable which I had 
never before met with. It is difficult or impossible to convey in 
words any idea of the extraordinary phenomena then presented. 
They were not the rasping sounds of indurated lymph, or the 


* Olinical Medicine, vol. ii., p. 288. 
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leather creak of Collin, nor those proceeding from pericarditis 
with valvular murmur, but a mixture of the various attrition 
murmurs with a large crepitating and a gurgling sound, while to 
all these phenomena was added a distinct metallic character. 
In the whole of my experience I never met so extraordinary a 
combination of sounds. The stomach was not distended by air, 
and the lung and pleura were unaffected, but the region of the 
heart gave a tympanitic bruit de pot félé on percussion, and I 
could form no conclusion but that the pericardium contained air, 
in addition to an effusion of serum and coagulable lymph.”* 
Lhave not met with an example of this singular condition, but 
judging from those above given, I conclude that it would be dis- 
tinguished by the following peculiarities. 1st. Precordial tym- 
pany without displacement of the heart, and distinguishable 
from that of the stomach, by the absence, higher up, of normal 
precordial dulness. Pulmonary emphysema, would, however, 
modify the last mentioned diagnostic, but this may be readily 
distinguished by its proper signs, especially the downward dis- 
placement of the heart, a change of position the reverse of that 
which the heart would assume from the pressure of an inflated 
stomach. 2nd. Pericardial frottement of extraordinary intensity, 
and audible to the patient and to bystanders. 3rd, but of less 
_ diagnostic significance than the former, an overwhelming sensa- 
tion of oppression and sinking, 
Whatever the nature of the pericardial effusion be, whether 
serum, pus, blood, or gas, it may prove rapidly fatal by impe- 
‘ding the action of the heart, either by its absolute quantity, 
or by still further embarrassing an already feeble organ. It may, 
on the other hand, undergo absorption, and its liquid portions be 
quickly and entirely removed, leaving, in the case of purulent 
or sanguineous effusion, a solid deposit upon the serous surfaces. 
This deposit is paste-like, pale yellow in colour, and of a granu- 
lar and non-coherent texture where the antecedent effusion has 
been purulent; but, where blood has been extravasated, the resi- 
duum, after absorption of its liquid portion, consists of fibrin 
and the débris of the blood-corpuscles, tinted in various shades 
of red, according to the time elapsed since the primary effusion. 


* The Diseases of the Heart and the Aorta, 1845, p. 21. 
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In recent cases the deposit presents the decided tint of blood; and, 
after a protracted interval, during which it has been subjected 
to a process of gradual absorption, the colouring matter may be 
entirely removed, and the new surface may be found of a colour 
only a shade deeper than that of a primary exudation of fibrin. 
Extravasation of blood into the pericardium, of non-traumatic 
origin, is usually consecutive to inflammation, and of much later 
date ; indeed, its most frequent source is the vascular plexus 
developed in the recently organized lymph upon the serous sur- 
faces. Hence, the appearance resembling the granulated surface 
of a healing ulcer, to which, when examined at an early period, 
it has been aptly compared ; or where the subjacent exudation of 
lymph has assumed the character of conical growths, and become 
solid in texture, the surface presents the appearance of the dor- 
sum of a neat’s tongue smeared with blood. The term hwmorr- 
hagic is used to designate this form of pericarditis, which is 
usually the consequence of an accident of ordinary serous in- 
flammation, occurring in a diathesis favourable to sanguineous. 
effusion. Rokitansky declares that it is of most frequent occur- 
rence in connexion with tuberculous pericarditis. Examples of 
sanguineous and purulent collections in the sac of the pericar- 
dium will be found recorded in Tables I. and II. (See pp. 350 
and 354.) 

The title dry pericarditis is intended to designate a form of 
the disease in which the morbid process is arrested in the second 
stage, and liquid effusion does not take place. It is usually, at 
the same time, slow as to progress, and latent as to symptoms. 

Doctor Stokes declares that he has rarely met with it where 
pericarditis was not complicated by “inflammation in various 
organs and different tissues.”* In most of the cases which have 
come under my notice there was preexisting renal disease, with 
hypertrophy of the heart, and the friction was characterized by 
extreme loudness, extensive diffusion, and long continuance. 
Indeed, I cannot recall an example of this form of pericarditis 
which proved fatal, in which the friction-sound did not continue 
up to a brief period preceding death, when failure of the heart 
was the cause of its cessation. 

* The Diseases of the Heart and the Aorta, p. 66. 
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Doctor Stokes has noticed its continuance in one case for a 
‘period of sixteen days. Examples of no less duration will be 
‘found amongst the cases appended to this chapter. 

I have further noticed that in all these cases the primary dis- 
‘ease, of which pericarditis was a complication, had already given 
\rise to dropsical effusion elsewhere, usually of the feet and legs, 
'previously to the occurrence of pericarditis. Has this effusion 
‘exercised a derivative influence upon the pericardium in process 
(of inflammation? Judging from analogy, I am disposed to 
‘answer in the affirmative. The chronic character of the disease, 
‘and the absence of liquid effusion in these cases, may likewise 
‘serve to explain the ill pronounced character of the symptoms, 
‘or latency of the affection. The intensity of the frottement may 
‘be accounted for in part by the total absence of liquid from the 
‘sac, but chiefly by the coexistence of hypertrophy of the heart. 
‘The physical signs distinctive of dry pericarditis are persistent 
‘clearness on percussion beyond the normal area of precordial 
‘dulness, distinct frémissement, and loud, long-continued, and 
‘extensively diffused friction-sound. Judged by its associations, 
lit is of most unfavourable augury. 

In a few examples already adverted to, I have met with dry 
|pericarditis under different circumstances, and with a very dif- 
\ferent result. The patients were affected with rheumatism of a 
‘mild character, and exhibited no cardiac symptoms whatever. 
‘Nevertheless, circumscribed basic frottement existed, continued 
‘unaltered through convalescence, and, at the end of several 
‘weeks, when the patients were discharged “cured,” was still 
jpresent and no less distinctly pronounced. I regard this as due 
‘to permanent roughening’ of a limited extent of the pericardial 
‘surfaces by lymph deposited in a granular form, and arrested in 
‘its process of organization at the stage in which its vascular 
‘supply sufficed barely for the maintenance of its vitality, and 
was incapable of establishing adhesion by extending into con- 
‘tiguous tissue. So far as I know, friction-sound of this kind is 
/permanent, and the condition which causes it leads to no altera- 
‘tion in the volume or structure of the heart, and in no degree 
shortens life. 

Hydro-pericardium, or collection of serum in the pericardial 
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sac, would mean, according to the definition of Corvisart, all 
such accumulations exceeding in quantity six ounces. He men- 
tions a case in which eight pounds of serum were found in the 
pericardium. The quantity, however, rarely exceeds two pints. 
After death a few drachms of serum are always to be found in 
the pericardium, even when death has surprised the party in a 
state of perfect health. This is the result of post mortem con- 
densation of the halitus present in the pericardium, as in all 
serous cavities, during life; the source of which is the epithelial 
surface, and the purpose to be served, that of facilitating the 
gliding movements of the opposed surfaces upon one another in 
the process of “ functioning” of the invested viscera. The accu- 
mulation of a larger quantity is morbid, and the result of de- 
rangement of the balance between secretion and absorption. It 
is not difficult to conceive how ‘such derangement may arise in 
connexion with inflammation, associated as that process is with 
vascular engorgement, and deranged vascular pressure and ten- 
sion. If, at the same time, owing to attendant pyrexia, impaired 
secretory function of other organs normally engaged in the elimi- 
nation of water from the body be a concomitant symptom, as is 
usually the case, excessive secretion of serum into the pericar- 
dium, and absolute, as well as relative, retardation of absorption, 
must be the result. 

The diagnosis of liquid effusion in the pericardium, when in 
small or even moderate quantity, is usually attended with con- 
siderable difficulty. 

Galen* held that in such cases the palpitation of the heart 
communicates a sensation as if the organ were moving in a fluid. 
He also mentioned, as symptomatic of hydro-pericardium, great 
languor, drooping of. the eyes and somnolence, palor and lividity 
of the lips and finger-ends, great loss of flesh, weak, small and 
intermitting pulse, and dyspncea, with extension of the neck. 

Morgagni mentioned only two symptoms as possessing diag- 
nostic value; namely, a sense of weight on the heart, and of 
squeezing oppression at the precordium on making exertion. 
In the case of the virgin recorded by him,f the colour of the face 
was good, sleep undisturbed, bowels and menstruation regular, 


* Quoted by Morgagni. + Lpistola xvi. 
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oreathing equally easy in the standing, supine, and in either 
sateral posture, pulse natural, and no palpitation, pain in chest, or 
cough. He denied that swooning and cough are usual. 

Senac* speaks of dropsy of the pericardium as a disease “ that 
ss frequent, difficult to be known, and more difficult to be cured.” 

Corvisart regarded, as the symptoms of hydro-pericardium, 
iividity of countenance, anxiety and sense of weight, and tumul- 
uous pulsation at the precordium, great dyspncea in the horizon- 
al posture, syncope, palpitation, small, feeble, frequent, and 
«ccasionally irregular pulse, great debility, extended dulness, 
iften protuberance of the left side, cedema of lower limbs, and 
«ccasionally puffing of the front and left side of the chest. 
He once felt, but never saw, localized fluctuation in the 
ourth and fifth intercostal spaces, as mentioned by Senac. He 
tttached some diagnostic value to threatened suffocation from 
g on the right side, and, still more, to the sign which he 
laimed to have discovered; namely, pulsation of the heart at 
various and distant points, owing, as he believed, to the floating 
if the organ in a liquid medium, and within an enlarged peri- 
dium, as determined by the movements and posture of the 
cody. 
Doctor Latham says that where effusion into the pericardium 
exists with exocardial murmur, which, according to him, is 
ssually in no degree modified by it,f an undulatory movement 
a the third and fourth left interchondral spaces may be seen, 
fod vibration felt in the same situation. He adds that vibration 
fi more frequent, and often unaccompanied by undulation, but 
ndulation never without vibration. 

All these alleged symptoms of effusion into the pericardium 
ve eminently equivocal, with the exception of precordial dulness, 
** Lib. iv., ch. vy. 
if Andral (Anatomie Pathologique, p. 520, foot note) mentions a case in which 

ro and arhalf pints of liquid were found in the pericardium, yet friction-sound 
}entinued up to the time of death. In this case, however, there was considerable 
: ypertrophy of the heart, and the usual posture of the patient was that of stooping, 
}ee elbows resting on the knees. It is possible, therefore, as nothing is stated to 
re contrary, that partial adhesion may have taken place between the heart and 
piterior wall of the pericardium. Again, it is not at allimprobable that increase 


. the effusion took place in the death-struggle, and after the final examination of 
e patient's chest, as frequently happens. 
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and localized precordial cedema and protrusion. Even these 
Symptoms are not conclusive, but they are much more signifi- 
cant than the others included in the preceding category. 

The symptoms and signs of liquid effusion into the pericar- 
dium may be classified under two heads; namely, equivocal and 
unequivocal. Under the head of signs I propose to include only 
the evidence which may be elicited by auscultation and per- 
cussion. 

Of the preceding list of equivocal symptoms, to which should 
be added dysphagia, I will discuss here only that observed by 
Senac, and subsequently sanctioned by the authority of Cor- 
visart and Latham ; namely, intercostal fluctuation and dys- 
phagia. 

I have never witnessed intercostal fluctuation in connexion 
with hydro-pericardium, and, therefore, I have no personal 
knowledge of the value which should be assigned to this alleged 
symptom. Judging, however, from my general knowledge of 
allied morbid conditions, I incline to the conclusion that this 
symptom will be manifested only where the intercostal muscles 
are paralyzed and protruded ;* and as this is most likely to be 
the case in pyo-pericardium, it becomes a question whether in- 
tercostal fluctuation, limited to the precordium, should not be 
regarded as pathognomonic of purulent collections in the peri- 
cardium. 

Dysphagia has been noticed by Stokes, Mayne, and others, in 
connexion with liquid accumulations of large amount in .the 
pericardium. 

It is conceivable on anatomical grounds, that from such a 
cause difficulty in the deglutition of solids may arise ; but, as a 
matter of fact, such difficulty has been noticed by the most com-. 
petent observers. Viewed in the abstract, however, it cannot 
be regarded as possessing much diagnostic significance ; because, 
in the first place, it may be due to morbid changes within the 
cesophagus itself, either accompanied by, or independent of, 
pericardial effusion; or to the pressure of aneurismal, cancerous, 
or other tumors in the posterior mediastinum ; and, secondly, 
because most assuredly many examples, I would say, indeed, 


* See Dr. Stokes on the “Signs of Empyema,” Dublin Medical Journal, vol. ix. 
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he greater number, of copious effusion into the pericardium, 
wre unaccompanied by this symptom. 
Tf, on the other hand, by the history of the case, these possible 
eauses of dysphagia, intrinsic and extrinsic, be excluded, and 
ericardial effusion be, on other grounds, presumably present, 
then the coexistence of dysphagia assumes much corroborative 
value. When present, dysphagia is usually associated with weak 
ind high-pitched voice; but it may occur in the first stage of 
yericarditis complicated with diaphragmatic pleurisy, in which 
vase it would not, of necessity, be accompanied by dysphonia. 
Amongst the unequivocal symptoms of copious effusion into the 
yericardium, I would place precordial enlargement, determined 
dy measurement taken from the posterior fold of the axilla to 
the mesial line of the sternum on each side, whilst the arm is 
raised above the horizontal line, and the hand rests upon the 
read. The existence of relative enlargement, so determined, will 
Jossess more significance if presented on the side of the body on 
vhich the arm is less freely used, because of the possible error 
wising from excessive muscular development. It will appear in 
he sequel, that if this phenomenon coincide with certain physi- 
zal signs, to be mentioned presently, the diaenosis of pericardial 
sffusion of large amount may be confidently made. 

The physical signs of effusion which are of equivocal value 
are negative and positive : 


Negative. Positive. 
1. Absence of respiratory sound to an 1, Dulness on percussion limited to the 
abnormal extent in the precor- precordium. 
dium. 2, Displacement, temporary or per- 
2. Absence of cardiac sounds of nor- manent, of the point of apex-pul- 
mal distinctness. sation. 


3. Absence of, or very feeble cardiac 8. Friction-sound synchronous with 
impulse, the movements of the heart. 


4, Disproportionate extension of dul- 
ness upwards, 

The absence of respiratory sound over an increased precordial 
area, taken alone, possesses no special significance ; because it 
may be due to tumor in the anterior mediastinum, cancer of the 
‘left lung, circumscribed pleuritic effusion or empyema in the 
anterior and internal portion of the left pleura, solidified aneuris- 

25 
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mal tumor, abscess descending from the neck, or hypertrophy of 
the heart. 

Partial suppression of the sounds of the heart may result from 
functional debility, or fatty degeneration of the organ; and from 
the use of certain medicinal agents in excessive doses; for ex- 
ample, bromide of potassium, digitalis, and nicotine. Impair- 
ment or suppression of the impulse may be the consequence of 
fatty transformation or extreme dilatation of the heart and thin- 
ning of its walls; and both the impulse and the sounds may be 
impaired, or apparently suppressed, by displacement of the heart 
from the anterior wall of the chest, through the agency of an 
emphysematous or a cancerous lung, or a mediastinal tumor. 

Increase of the area of percussion-dulness in the precordium 
may be due to any of the causes above enumerated, as capable 
of giving rise to enlargement of the area over which respiratory 
sound is suppressed ; to which may be added, localized pneu- 
monic solidification of the anterior portion of the left lung. ; 

Displacement of the apex of the heart may be caused by liquid 
or aeriform effusion into either pleura, enlargement of the liver, 
hepatic or perihepatic abscess, aneurism, mediastinal tumor, or 
diaphragmatic hernia of the stomach. 

Pericardial frottement may be simulated by pleuritic friction- 
sound developed in the anterior portion of the left pleura; by an 
endocardial-murmur ; and by emphysema of the anterior medias- 
tinum, as shown by Dr. Hudson.* It may, in every case where 
present, be distinguished from the two former phenomena; but 
it is wanting in most cases of liquid effusion into the pericardium 
to an amount capable of giving rise to morbid signs. 

Da Costa maintains that suspension of sound during some of 


* Dublin Quarterly Journal of Medicine, vol. viii., p. 241, August Ist, 1849. In 
this interesting case there was extensive dulness of the precordium ; but it does not 
appear that this was in any degree qualified, as might be expected, by mediastinal 
resonance, A frottement of a “crackling character,” synchronous with the sounds 
of the heart, but strikingly distinct from them, and loudest to the left of the ster- 
num, was detected at the base of the heart. The diagnosis of pericarditis was made 
by the author of the paper, a most accomplished stethoscopist. On examination of 
the body, the pericardium and heart were found to be perfectly sound ; the areolar 
tissue of the anterior mediastinum was distended with air, and extended somewhat 
to the left, in front of the pericardium. A blood-clot contained in the right auricle 
was likewise partially occupied by air-bubbles, 
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e beats of the heart constitutes the only means of distinguish- 
ag pericardial from localized left pleural frottement.* No doubt, 
‘ecasional intermission of the friction-sound would warrant a 
wesumption in favour of pleuritis; but much stronger evidence 
‘o the same effect might be deduced from the localization of the 
riction-sound externally to the apex-point, and its total absence 
Hsewhere in the precordium, as pointed out by Dr. Stokes, inde- 
sendently of the coexistence of respiratory-sound in the seat of 
friction, where pleuritis is the cause of the phenomenon. 

Extension of precordial dulness upwards, in a degree not 
eadily accounted for by reference to other conceivable causes, 
should raise a suspicion of pericardial effusion. It may, how- 
ever, depend upon pneumonia limited to the superior lobe of the 
lleft lung, carcinoma of the lung or mediastinum, or circum- 
sseribed empyema. 

The elements for a positive diagnosis of liquid in the pericar- 
(dium are of a compound character, and are rarely all present 
iin any one case; hence the difficulty, in many instances, of 
‘arriving at a positive opinion. 

Localized bulging of the precordium, engaging an increased 
extent of surface, dull on percussion, devoid of respiratory sound 
‘and movement, and of vocal thrill, without displacement of the 
heart, the cardiac sounds being faint and distant,+ and asso- 
ciated or not with frottement and irregular action of the heart, 
might be held to warrant the diagnosis of liquid in the pericar- 
dium. Obliteration of the intercostal spaces in the precordium, 

with visible undulation synchronous with the movements of 
the heart, variation of the seat of apex-pulsation according to 
the posture of the body, and displacement of the liver down- 
wards, should be regarded, when present in the same case, 
as confirmatory of the diagnosis of pericardial effusion. But, 
although of the utmost value diagnostically, these signs must 
not be looked for in the majority of such cases, because their 
presence is certainly the exception. I cannot say that I have 

* Medical Diagnosis, third edition, 1870, p. 357. 

Tt Dr. Da Costa (opus citat., p 855) justly remarks, that where the sounds of the 
heart are masked in the precordial region by liquid effusion into the pericardium, 
the second sound is distinct, and even sharp, along the sternum and in the course 
of the ascending aorta, 
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derived much assistance from the alleged triangular definition 
of the area of extended precordial dulness in these cases. 
Indeed, I believe this test to be practically unavailable, from the 
difficulty of tracing the outline of a dull surface of limited ex- 
tent, with such accuracy as to distinguish between one of a trian- 
gular and one of an ovoid figure. It must be borne in mind, as 
eminently pertinent to this inquiry, that disproportionate exten- 
sion of the horizontal line of precordial dulness inferiorly, which 
is alleged to be distinctive of effusion into the pericardium, may 
be due to enlargement of the liver or spleen. 

Extension of localized dulness considerably to the left of the 
point of apex-pulsation, if associated with absence of respiratory 
sound of any kind to the same extent, would assist materially in 
establishing the identity of liquid effusion into the pericardium, 
and would suffice to distinguish it from hypertrophy of the left 
ventricle on the one hand, and from localized solidification of the 
adjacent portion of the left lung upon the other; and, similarly, 
limitation of dulness to the antero-inferior portion of the chest, 
equally in the erect and recumbent posture of the body, would 
practically exclude liquid effusion in the left pleural cavity. 

Unfortunately for the value of the former of these alleged diag- 
nostics, the apex-pulsation is not to be felt where the pericar- 
dium.is distended with liquid, save in-the few cases in which the 
apex is fixed by adhesion to the precordium. The heart may, 
no doubt, be brought into contact with the anterior wall of the 
chest by causing the patient to assume the prone or stooping ~ 
posture ; but in this position of the body it would be difficult, 
or even impossible, to determine the extent of dulness, with a 
degree of accuracy sufficient to constitute it a legitimate basis for 
differential diagnosis. Nor, indeed, does it seem necessary ; for 
the distinction between left ventricular hypertrophy and hydro- 
pericardium, even based upon the positive signs of the former 
affection exclusively, can never be difficult. 

Doctor Gee says, “The first extension of percussion-dulness 
occurs at the base of the heart, where the great vessels enter, 
and where the pericardium hangs loosely round them, and is 
most distensible.”* But the pericardium is in a state of ten- 


* Ausculialion and Percussion, 1870, p. 247. 
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sion physiologically at all points. Under the influence of the in- 
flammatory process, howeyer, it becomes relaxed, and equally so, 
throughout its entire extent. As a matter of fact, I have never 
met with an example of primary dulness at the base of the heart 
from pericardial effusion, and cannot admit such, either on phy- 
siological or clinical grounds, till definite proof of its occurrence 
shall have been furnished. On the contrary, I have found that 
in the progress of adhesion or liquid effusion, persistence of 
friction-sound at the base, even for several days after it had 
ceased to be audible elsewhere, whether with or without increase 
in the area of precordial dulness, is the rule. Such is likewise 
the opinion of Da Costa, who says that when the stage of serous 
effusion has set in, and the pericardium contains liquid even in 
considerable quantity, “it is not uncommon for the ear still to 
recognize the murmur at the base of the heart, and around the 
~ origin of the great vessels.”* 

Recurrent pericarditis, by which is meant a second or subse- 
quent invasion of the disease, is characterized by a group of 
symptoms dependent upon the nature and extent, not only of 
the present, but likewise of the previous attack. If complete 
adhesion be amongst the consequences of the primary affection, 
the secondary accession will not be characterized by friction- 
sound or fremitus. Partial adhesion in a previous attack, how- 
ever, does not preclude friction-phenomena in one of a later date, 
but at a point of surface distinct from that where adhesion has 
actually taken place. 

The recurrence of such phenomena, therefore, amounts to 
proof that antecedent pericarditis has not issued in universal 
cohesion of the parietal and visceral pericardium. In such cases, 
also, liquid effusion can be only partial, and superficial dulness 
must be proportionately limited. 

Doctor Moxon is of opinion, and I quite agree with him, 
that disorganization of the epithelium, which is the necessary 
result of adhesion of the pericardium, indisposes the serous 
structure to recurrent inflammation.f When such inflammation 


* Opus citat., p. 858. 
+ “Lectures on Analytical Pathology ;” lecture viii. Medical ‘Cimes and Gazette, 
November 12th, 1870. 
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occurs, therefore, the cause may be presumed to have been of a 
more than ordinarily exciting character, and the results, both as 
to symptoms and inflammatory products, in excess of those usu- 
ally witnessed. Hence the ageravated character of the symp- 
toms, and the great thickness of the pericardium, by which 
recurrent pericarditis is generally characterized. 

If, in a previous attack, the substance of the heart has been 
invaded by inflammation, and consecutive degeneration of its 
fibres has made progress in the interim, the symptoms of the 
recent accession will be of a formidable character quoad- the cir- 
culatory and respiratory functions. In such a case there is 
likely to be failing pulse, vertigo, sensation of sinking and op- 
pression at the precordium, palpitation and threatened syncope 
* on making even the slightest effort, oppression of breathing, and 
congestion and cedema of the lower limbs. Epigastric fulness 
and tenderness, and slight albuminuria, but without lowered ~ 
specific gravity of the urine, are amongst the consecutive but 
late symptoms of recurrent pericarditis, where tissue degenera- 
tion of the heart has preceded. Manifestly, in such a case, the 
heart would barely be competent to maintain the circulation at 
the standard of feeble health; hence, when further embarrassed 
by the products of renewed inflammation, or debilitated by a 
secondary extension of that process to its muscular substance, 
the heart is no longer capable of performing its functions, and 
the consequences of its partial but progressive failure are 
amongst the symptoms of the recurrent disease. Antecedent 
endocarditis, by disorganizing the valves, and thereby entailing 
upon the heart the consequences of valvular lesion, namely, 
hypertrophy and dilatation, may be likewise the indirect cause 
of a formidable group of symptoms having reference to partial 
failure of the circulation, in a primary or secondary attack of 
pericarditis. It is noteworthy that, whilst a second attack of 
endocarditis is of exceedingly rare occurrence, secondary pericar- 
ditis is by no means uncommon; and further, that the secondary 
disease is usually not different from the primary, either as to 
site or essential character, the apparent difference depending 
upon the reduced power of the heart by preceding inflammation. 

Under the designation of latent pericarditis, Drs. Law and 
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Stokes have described a form of the affection which is not 
announced by symptoms; the physical signs, however, being 
well pronounced. 

Doctor Law has met with examples of it in connexion with 
disease of the lungs, both acute and chronic ;* and Dr. Stokes 
has witnessed it as a complication of the essential fevers, and in 
diffuse inflammation, phlebitis, and erysipelas.T 

Jn the preceding connexions, the symptoms of pericarditis are 
masked by the constitutional disturbance attendant upon a major 
disease. 

Chronic pericarditis, according to Corvisart, is obscure in 
origin and difficult of diagnosis.{ Laennec says it is always 
general, occupying the entire inner surface of the pericardium, 
and that the surface is of a redder tint than in the acute 
form, owing to the presence of a multitude of minute vascular 
points.§ 

It is most frequently the consequence of slow convalescence or 
protracted dissolution, from an attack of the disease in the acute 
or subacute form. It may, however, be primary, and in that case 
it is usually associated with chronic visceral disease, par eacel- 
lence, that of the kidneys. When primary it is usually latent as 
to symptoms, being announced only by physical signs, which are, 
however, most commonly of an exaggerated character. In this 
form of the disease, likewise, the fibrin effused upon the sur- 
face of the pericardium rarely undergoes organization, remaining 
loosely attached to the surface, or floating in the liquid contents 
of the sac as white filamentous shreds. This is the form in 
which pericarditis is most frequently associated with hyper- 
trophy of the heart, because of the concomitant disease of the 
kidneys to which both are due; or with hypertrophy and dilata- 
tion, the consequence of valvular disease coeval with the peri- 
carditis, and the direct source of the increase in the volume and 
capacity of the heart. The structural changes in the pericar- 
dium, constituting in such cases the first and the most striking 


* Proceedings of the Pathological Society, passim. 
t Diseases of the Heart and the Aorta, p. 838. 

{ Hebb’s translation. 

§ Mediate Auscultation, Forbes’ edition, p. 661. 
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alteration to be met with in a post mortem examination of the 
heart, and affording as they do, on the authority of Hope, a full 
and satisfactory explanation of the increased volume of that 
organ, have been admitted by pathologists as in every instance 
the primary lesion, and the starting point of the other organic 
changes discovered. The state of the kidneys has been rarely 
inquired into, and valvular disease of the heart, when detected, 
has been regarded as a contributory cause of hypertrophy, but 
of secondary importance in its influence. 

Doctor Barclay states that in twenty-two out of sixty-one, in- 
stances of valve-disease, there was disease of the kidneys with 
albuminuria.* No doubt, albuminuria is of frequent occurrence 
in valvular disease, indeed almost universal in the advanced 
stages; but it is in the majority of cases the result of simple 
congestion of the kidneys, the specific gravity of the urine being 
rarely under 1030. | 

Cirewmseribed pericarditis, as indicated by localized friction- 
sound, may be presented under two opposite conditions, as stated 
by Doctor Stokes ;+ one, in which, apparently, from failure or 
arrest of inflammatory action due to an unknown constitutional 
influence, or to early and effective treatment, the exudation of 
lymph is limited to one or more circumscribed spaces, over 
which for a variable, but sometimes for a considerable period, 
the sounds of friction may continue to be heard. In such cases 
the seat of friction usually corresponds to the sides of the ven- 
tricles, the most frequent site being, according to my experience, . 
the third and fourth intercostal spaces of the left side, midway 
between the nipple-line and the sternum. In such cases, like- 
wise, adhesion, or serous effusion rarely takes place. Secondly, 
a condition in which, after general pericarditis, and, it may be, 
liquid effusion, adhesion has proceeded to all but complete 
obliteration of the pericardial sac; in such case, friction may 
continue to be audible over a small space, generally at the base, 
but occasionally at the apex of the heart, for an indefinite period, 
and may mislead an incautious auscultator into making the diag- 
nosis of hemic murmur or valvular lesion. ; 


* Medico-Ohirurgical Transactions, vol. xxxv., November, 1851. 
+ Diseases of the Heart and Aorta, p. 17. 
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The observance of the rules already laid down for the distinc- 
tion of pericardial frottement from endocardial murmur, to which 
I beg to refer the reader, will always, however, render such a 
mistake in the highest degree unlikely to occur. 

“ Milk spots” are, I believe, due to circumscribed and aborted 
pericarditis of a subacute character, and identical with that form 
of arachnitis in which thickening and opacity of the membrane 
constitute the only visible alterations of texture resulting from 
even fatal inflammation; the epithelium is perfect in the true 
“milk spot.” 

Corvisart denied the inflammatory origin of these patches, and 
attributed them to fibrinous deposit beneath the pericardium.* 

Laennec asserted that there was no example of albuminous 
exudation on the attached surface of a serous membrane ; adding 
that pseudo-membranous exudations are almost invariably pro- 
ducts of inflammation. He regarded the “ white spots” as due 
to inflammation of the pericardium, and as consisting of deposit 
on its free surface+ Such cases I would regard as veritable 
examples of circumscribed and arrested pericarditis, yielding 
friction-sound during life, and presenting, when examined after 
death, a rough surface due to deposited fibrin, which, in many 
instances, may be removed from them in form of flakes. In 
neither of these particulars does the true white spot answer to 
the description just given; it is not associated with abnormal 
sound of any kind, and its surface is invariably smooth and 
glistening, and formed of tesselated epithelium. 

Louis agreed with Laennec in regarding the “ white spots” 
as the result of pericarditis, but limited to the visceral layer 
exclusively.t 

Mr. Paget says that in connexion with these spots there is 
usually, to some extent, adhesion of the pericardium; from 
which circumstance he concludes they are of pericarditic 
origin. In the greater number of the examples which have 
fallen under his notice, adhesion did not exist in the situation 
of the spots, a circumstance due, as he supposes, to the separa- 

* Hebb’s translation, p. 40. 


+ Mediate Auscultation, by Forbes, p. 661. 
{ Mémoires ow Recherches Anatomico-Pathologiques, 1826. 
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tion of the surfaces by liquid during the progress of adhesion of 
the neighbouring surfaces. The adhesions consist of filaments 
between the aorta and superior cava, or the aorta and pulmo- 
nary artery ; between one of these vessels and the parietal peri- 
cardium, or between one of the spots and the latter surface. 
Finally, there may be only vestiges of adhesion in the form of 
“small pearly granules.” Their most common site is the an- 
terior surface of the right ventricle; less commonly they are 
found on its posterior surface, or on the right auricle; still more 
rarely on the left ventricle; and least frequently on the left 
auricle. Their average width is half an inch; their thickness 
varies from half a line to two lines; and, according to the de- 
gree of inflammation, and the depth to which the membrane 
is engaged, the exuded lymph will occupy its surface or its sub- 
stance. When the organization of the exuded lymph is com- 
plete, a new epithelium is formed upon its surface.* 

In forty-five, out of one hundred and fifty-six bodies, Bizot 
has observed the “ white spot” on the right ventricle. He 
regarded it as due to thickening of the pericardium from some 
unknown cause. In his opinion it is three times more common . 
in males than in females; rarely, if ever, seen before the age 
‘of seventeen; and not common before forty years.t 

Doctor John Taylor has found “white spots,’ or patches, in a 
nearly similar proportion of the bodies examined in University 
College Hospital ; viz., in one out of every four.{ 

Finally, Copland attributes the “white spots” to pericar- 
ditis.§ | 

Thus, it would seem to be the opinion of the majority of 
writers, that the patches usually seen upon the heart in ad- 
vanced age, and designated “milk spots,” or “ white spots,” are 
due to antecedent inflammation. 

In this opinion, however, as above stated, I by no means 
share. 

Endo-pericarditis, as may be inferred from what has preceded, 


* Medico-Ohirurgical Transactions, vol. xxiii., 1840. 

+ Recherches sur le Coeur et le Systeme Arteriel chez Uv Homme. 
{ London Medical Gazette, new series, vol.i., 1845. 

§ Dictionary of Medicine. 
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is amuch more serious affection, and involves more grave con- 
sequences, both immediate and remote, than simple pericarditis. 
Doctor Sibson has found endocardial complication of rheu- 
matic pericarditis in one-half of his cases (three out of six).* It 
has occurred in a proportion of somewhat more than one-third 
of my cases. The compound affection is characterized by the 
symptoms and signs of the more grave element of it; namely, the 
endocarditis. It is, accordingly, associated with more decided 
respiratory distress, and greater derangement of the circulation. 
Respiration is quick and panting; the pulse is very rapid, rang- - 
ing usually from 120 to 140, sharp and abrupt; the heart’s 
action tumultuous, and the cervical arteries visibly pulsating, 
whilst those of the limb do not seem inordinately excited. 
Doctor Stokes lays much stress upon this symptom in con- 
nexion with pericarditis; and, without expressing a positive 
opinion, would seem to regard it, when recent, and associated 
with febrile action not due to inflammation or iritation of the 
encephalon, as diagnostic of the complication of endocarditis.+ 
There are five different conditions, according to him, in which 
localized violent pulsation of the carotids may be exhibited ; 
namely, concussion of the brain, as mentioned by Sir Astley 
Cooper, permanent patency of the aortic valves in the early 
stage, cerebritis, acute endocarditis, and exophthalmic goitre. 
By the absence of pyrexia, and by the positive symptoms of the 
disease, which cannot be mistaken, the last named affection will 
be readily excluded. The history of concussion of the brain, the 
impairment, or total loss, of consciousness, and the subsequent 
vertigo and vomiting, sufficiently distinguish this condition. 
Patency of the aortic valves will declare itself by its pathogno- 
monic sign of basic diastolic murmur, transmitted through the 
aortic arch, but not into the arteries of the neck; and endo- 
cardial inflammation complicating pericarditis, may, though it 
rarely does, actually assume the form capable of giving rise to this 
sign; in which case carotid-pulsation would be attributable to 
a twofold cause; namely, one of a general, and one of a specific 
nature. The symptoms of cerebritis usually regarded as specific, 


* Address in Medicine, British Medical Association, August, 1870, 
+ Opus citat., p. 62. 
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may be readily mistaken for the cerebral manifestations of car- 
diac inflammation, and the actual existence of the physical signs 
characteristic of the latter condition can alone be relied on for 
the differential diagnosis. 

An endocardial murmur of a determinate character is heard 
within a brief period subsequent to invasion. This murmur, 
though in a measure masked by the more superficial, harsh, 
and much louder pseudo-murmur of pericarditis, may always 
be distinguished from the latter, firstly, by its rhythm either 
coinciding with, or replacing one of or both, the sounds of 
the heart, or immediately preceding or succeeding these sounds: 
in other words, by the strict association of the murmur ‘with 
the sounds of the heart, as estimated by time; a character 
by which it is readily distinguishable from the sounds of peri- 
carditis, which are eminently arhythmical. Secondly, inasmuch 
as the endocardial murmur most often associated with pericar- 
ditis is that of mitral reflux, it must be, and actually is, audible 
where the pericardial friction-sound rarely reaches; viz., the 
left axilla and left scapular region. ‘Thirdly, the murmur of 
endocarditis is at this early stage always soft and blowing in 
quality, unless when rendered musical, as occasionally, but very 
rarely, happens for a brief period, by the vibration of a flake of — 
fibrin attached by one of its extremities to the free margin of the 
valve; whereas attrition-sounds are invariably rough and harsh. 
And, lastly, a valvular murmur, as stated by King Chambers, is 
perceptible to the ear raised a few lines from the stethoscope. © 
Not so an attrition-sound. 

IT have never met with an example of “systolic murmur at 
the base of the heart from the pressure of effused lymph,” as 
alleged by Andral,* without, however, the production of any 
post mortem evidence in support of the assertion. No case has 
come under my notice in which, with false membrane engaging 
_the roots of the great vessels, a basic murmur, when present, was 
“not legitimately attributable to other, more generally recognized, 
and certainly more common, causes of this phenomenon; viz., 
lesion of the valves, atheroma of the root of the aorta, throm- 
bus, or spanzemia. 


* Anatomie Pathologique. 
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Bouillaud held that bruit de soufflet in pericarditis occasionally 
depends upon thrombus in the heart, and, “conceivably,” upon 
the pressure of liquid in the pericardium.* 

I have neither met with an example of the latter kind, nor 
can I conceive a degree of liquid pressure in the pericardium 
sufficient to resist the impetus of the column of blood escaping 
by the aorta or the pulmonary artery, which would not, at the 
same time, of necessity so impede the movements of the heart 
as seriously to interfere with the circulation. - 

Thus, it would seem, theoretically, that a murmur due to the 
cause alleged should be associated with partial failure of the 
heart and its consequences. — 

Hope maintained that excessive force of ventricular contrac- 
tion is competent, of itself, to cause murmur. 

Law holds a similar opinion. { 

I have never heard a murmur attributable to this cause, and 
should feel great difficulty in admitting its occurrence. 

Flint is of opinion that pericarditis is “almost always, if not ~ 
invariably, associated with endocarditis;’§ from which it follows 
that, in his judgment, endocardial murmur is an all but invariable 
concomitant of pericardial frottement ; and that, when present, it 
owes its origin, in the great majority of cases, to inflammation of 
the valves. 

I cannot admit either of these propositions in the form in 
which they are presented. The association of endo- with peri- 
carditis is, according to my experience, the exception; although, 
judged by the numerical proportion in which endocardial mur- 
mur is likewise present, it might be otherwise regarded. 

Doctor Stokes states that, in his experience, the endocardial 
murmur is audible at a later period of the compound disease 
than pericardial frottement, and suggests the inquiry whether, in 
a certain proportion of these cases, the endocardial murmur may 
not be due to impeded action of the heart, through a close and 
firm adhesion of the pericardium already established.|| _ 

* Traité Clinique. 
+ The Diseases of the Heat. 
{ Dublin Journal of Medical and Chemical Science, vol. viii., 1884. 


§ A Treatise on the Principles and Practice of Medicine, 1868, p. 804. 
|| Opus citat., p. 34. 
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I cannot regard this hypothesis as probable, save to the extent 
to which it implies possible antecedent myocarditis, and conse- 
quent softening aud yielding of the walls of either ventricle. 

Doctor John Taylor has found valvular disease in about one- 
half of the cases of rheumatism examined by him; but the 
greater number of these examples he believes to be of old stand- 
ing. He is of opinion that the frequency of acute endocarditis 
in rheumatism has been greatly overrated, and that it does not 
by much, if at all, exceed that of pericarditis.* Of sixty-two 
examples of valve-disease reported by Dr. Barclay,+ only twenty- 
three were associated with a history of acute rheumatism, and, 
even amongst these, in three the lesion did not appear to be of 
rheumatic origin. Hence, less than one-third of the cases were 
rheumatic, and in reference to twenty-six, rheumatism was posi- 
tively denied. The distribution of these cases was as follows: 


Rheumatic. Non-rheumatic. 

Disease affecting both sets of valves (mitral 

and aortic) a o60 is 12 10 
Disease affecting mitral valve alone ie 7 11 
Disease affecting aortic valve alone 56 1 5 

The author's cases : 

Disease affecting both sets of valves 506 2 1 
Disease affecting mitral valve alone eas 2 1 
‘Disease affecting aortic valve alone 560 m0 0 


There was another case (No. 7, the woman Nolan) in which 
temporary mitral systolic-murmur existed, but which I regarded — 
as thereby excluded from the category of valvular lesions. 
Where the two affections are not simultaneous in occurrence, 
and this is the rule, the pericarditis is usually the primary 
morbid element. In cases characterized by progressive engage- 
ment of the structure of the heart, or extension of inflammation 
by contiguity, from the investing to the lining membrane, or vice 
versa, the muscular substance of the organ must have been in- 
volved at some period of the disease. Hence the symptoms cha- 
racteristic of myocarditis enter into the category of those actually 


* Loco citat. 
+ Medico-Ohirurgical Transactions, vol. xxxv., November 11th, 1851. 
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present, and being attributed in all probability to the primary 
inflammation of the investing or of the liming membrane of the 
heart, as the case may be, give rise, so far, to a vitiated sympto- 
-matology. I have no doubt that in this way must be accounted 
for many of the symptoms erroneously attributed to simple 
pericarditis, or endocarditis, such as irregular or intermittent 
pulse, delirium, and convulsions. Of the single valvular lesions 
met with in association with pericarditis, mitral inadequacy is 
by far the most common ; and, of those of compound character, 
mitral inadequacy, with aortic obstruction and inadequacy, holds 
the highest place numerically. 

But the development of an endocardial-murmur in the early 
period of convalescence from pericarditis, is by no means proof 
of antecedent endocarditis, or of the actual existence of valvular 
lesion. 

Doctor Stokes says: “The mere occurrence of murmur, even 
though immediately consequent on pericarditis, is not necessarily 
indicative of progressive valvular disease.” He adds: “Thus - 
much is certain, that the occurrence of murmur following peri- 
carditis should not necessarily lead to the diagnosis of valvular 
disease in the ordinary acceptation of the term,’ for “it may 
occasionally be found that the murmur after existing for a 
period more or less extended, disappears, leaving the sounds of 
the heart in the natural condition, and the patient remains free 
from symptoms of valvular disease.”* He suggests, in explana- 
tion of temporary murmur in such cases, endocarditis not fol- 
lowed by deposit, atony of some portion of the muscular fibre, 
or alteration of the orifices, and consequent maladaptation of the 
valves by tonic spasm of the heart. 

I have repeatedly witnessed examples of this kind (¢g., Case 
7, Mrs. Nolan,), and am of opinion the murmur is caused by 
atony and expansion, at the acme of ventricular systole, of a por- 
tion of the wall of the left ventricle, and consequent elevation 
of one or both segments of the mitral valve through the connect- 
ing papillary muscles and tendinous chords. Such murmurs, 
when not manifestly hemic in origin, are always mitral and 
systolic; they cease more promptly under tonic treatment, in- 


* Opus citat., p. 2. 
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cluding iron, than under any other; and rarely, under such 
treatment, exceed a few weeks in duration. 

‘I cannot, therefore, agree in opinion with Dr. Latham that the 
cessation of an endocardial murmur denotes, in all cases, removal 
of newly deposited matter.* 

The symptoms characteristic of myo-pericarditis have been 
already incidentally mentioned ; they are such as might have 
been anticipated from the operation of any cause acting directly 
upon, and enfeebling the centre of the circulation. 

Myocarditis, as a primary affection, is of exceedingly rare 
occurrence; indeed, it may be stated that, independently of the 
knowledge of the affection derived from experience of it by ex- 
tension from an inflamed pericardium or endocardium, nothing 
is positively known in regard to its symptomatology. It most 
frequently commences by extension of acute inflammation from 
the pericardium to the contiguous or outer layers of the mus- 
cular substance of the heart, and may proceed no farther, engag- 

‘ing only the external portion of the organ. I believe this is of 
common occurrence in acute pericarditis of an aggravated cha- 
racter, the really alarming symptoms of which, or those having 
reference to irregularity and threatened failure of the circulation, 
are attributable to inflammation of the muscular rather than of 
the serous structure of the heart. Thus it is that in the progress 
of pericarditis, the action of the heart and the pulse may become 
irregular or intermitting. Syncope may be threatened, or, on 


slight exertion, may actually occur, and the impulse of the heart,. 


notwithstanding its tumultuous action, may be feeble, and the 
first sound masked or ill pronounced. 

If the disease be arrested at this stage, fatty degeneration, but 
of a slow and progressive character, of the outer muscular sub- 
stance of the heart is likely to ensue; and thus it is, as I believe, 
that the greater number of such examples are produced. ‘The 
inflammatory process extending inwards may engage the entire 
substance of the heart, and, if not immediately fatal, may give 
rise either to suppuration, or to fatty degeneration of its struc- 
ture, according to the activity of the preceding inflammation. The 
early stage of inflammation of the heart, or that of acute conges- 


* Lectures, vol. i., p. 149. 
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tion, is characterized anatomically by dark red discoloration of 
the portion of its substance engaged ; the muscular structure, so 
altered in colour, is soft, and easily torn. After a period of vari- 
_ able length, it becomes light in colour, or assumes a yellow tint, 
according to the rapidity of the disorganizing process. If sup- 
puration set in, the muscular substance becomes infiltrated with 
pus, light in colour, and lacerable in the highest degree; minute 
abscesses may be formed in various portions of its substance, and 
may lead to ulceration. 

The process of fatty transformation of the muscular substance 
of the heart is much less rapid, and the result of more chronic 
inflammatory action. 

Fatty metamorphosis of the heart may owe its origin to endo- 
carditis, and commence at the internal surface of one or more of 
the chambers, thence slowly progressing outwards, and ending 
either in suppuration or in fatty degeneration, to a greater or less 
extent, of the substance of the heart. The characteristic features 
of such a case would be those of endocarditis, modified by symp- 
toms of partial and momentary failure of the heart. Thus, there 
would be precordial oppression, quick and tumultuous action of 
the heart, and hurried respiration. To these would succeed 
quickly, it might be within a few hours, irregularity and inter- 
mission of the heart and pulse, vertigo, and temporary loss of 
consciousness, paroxysmal dyspncea, and collapse of the fea- 
tures. 

From this alarming condition partial restoration may be 
effected, to the extent of enabling the patient to resume his 
ordinary duties; but, fatty transformation of the substance of the 
heart, whether immediate or consecutive to purulent infiltration, 
once started, is progressive, and leads inevitably to death at a 
more or less remote period, according to circumstances influen- 
cing the rate of its advance. 

Those who are obliged to labour bodily or mentally to obtain 
a livelihood, more readily succumb to this process, owing to the 
twofold cause of rapid molecular disintegration, and imperfect 
nutrition of the heart. Those who, on the contrary, are in a con- 
dition of life which enables them to have repose, and at the same 
time suitable nutriment, may live to a comparatively advanced 
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age, even though they be actually the subjects of fatty transfor- 
mation of the heart commencing in endo- or pericarditis, 

The triple combination implied by the compound title endo- 
myo-pericarditis is of comparatively rare occurrence. When met 
with, it is characterized by a corresponding combination of signs 
and symptoms; viz., the valvular murmur of endocarditis, the 
friction-sound of pericarditis, and the symptoms of failure of 
the heart, already detailed, by which myocarditis may be confi- 
dently diagnosed. Amongst the latter symptoms, those haying 
reference to the cerebrum, and presented under the forms of 
delirium, convulsions, and coma, may be appropriately discussed 
here. 

Delirium is mentioned by Corvisart* and Bertint as a symp- 
tom of acute pericarditis, without, however, any statement of 
opinion as to its cause. Bouillaud likewise mentions, as a 
symptom of pericarditis, “delirium, usually shght and momen- 
tary, sometimes violent,” and occasionally followed by conyul- 
sions. 

Andral gives the particulars of a case of pericarditis in which 
delirium was a prominent symptom. A young woman, after a 
brief illness, became delirious ; there was improvement and re- 
turn of consciousness, twitching of the muscles of the face, 
occasional tetanic spasm of the upper extremities, return of 
delirium, coma, and death. Soft exudation was found on the 
pericardium, with some bridles of lymph extending from surface 
to surface, and, in the sac, some ounces of green flocculent 
serum.§ 

In this case the effusion present in such small quantity could 
not have been the cause of the cerebral symptoms; whilst its 
colour and quality indicated that the substance of the heart was 
involved in the inflammiatory process, although, in appearance, 
it is described as “presenting nothing morbid.” He quotes a 
similar case from Rostan,|| and attributes the head symptoms, in 
both cases, to a “sympathetic affection of the brain,” by which 

* On Diseases of the Heart, Hebb’s translation. 
+ Traité des Maladies du Ocur, 1824, p. 252. 
t Traité Clinique des Maladies dw Coeur, 1835. 


§ Clinique Médicale, vol, i., second edition, 1829, observation viii. 
|| Recherches sur le Ramollissement du Cervear, p. 233. 
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he manifestly means to convey failure of the circulation in that 
organ. 

Doctor Latham mentions two cases of pericarditis in which 
the cerebral symptoms were so pronounced as to resemble those 
of inflammation of the brain,* and Hope includes delirium and 
convulsions amongst the symptoms occasionally witnessed “in 
the last stage,” and regards them as the result of “cerebral con- 
gestion, and the circulation of venous blood;’+ in other words, as 
symptoms of asphyxia due to slow failure of the heart and con- 
gestion of its right cavities. Dr. Sibson details the case of a 
man, aged twenty-eight, a free liver, who, on the evening of the 
sixth day of acute rheumatic pericarditis, became violently de- 
lirious, and presented symptoms generally resembling those of 
delirium tremens. He died on the eighth day. Both layers of 
the pericardium were found covered with honeycombed lymph. 
No mention is made of the condition of the heart substance.t 

Sir T. Watson gives the particulars of four cases of rheu- 
matic arthritis, in which the heart was affected and symptoms 
suggestive of cerebral inflammation also existed. The only patho- 
logical changes, however, exhibited by the brain in these cases, 
were slight serous infiltration of the pia mater, and partial effu- 
sion into the lateral ventricles.§ Dr. Bright details the case of 
a young man who, on the sixth day of an attack of acute 
rheumatism, became excited and delirious; the symptoms became 
more urgent, and it was found necessary to put the patient 
under restraint. At the end of three weeks he died. The brain 
was found perfectly healthy, but the pericardium and the endo- 
eardium exhibited evidence of recent and acute inflammation.|| 
Dr. G. Burrows records an example of death in a state of delir- 
ium after seven days’ illness. The brain was, to all appearance, 
unaltered, but the pericardium was covered with recent lymph, 
and, over a small space, with concrete pus.1 Dr. Todd furnishes 
a no less striking example of a similar kind. A young woman, 

* London Medical Gazette, vol. iii , p, 209. 

+ Opus citat., p. 156. 

{ Lectures on the Principles and Practice of Physic, fourth edition, vol. ii., p. 808. 

§ Address in Medicine, British Medical Association, 1870, 

|| Medico-Chirurgical Transactions, vol. xxii. 
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some days ill of rheumatic fever, was seized with delirium, which 
was succeeded by convulsions, coma, and death. The brain and 
its membranes exhibited no inflammatory product, and were 
even paler than normal, whilst the pericardium was covered 
with recently exuded lymph.* Dr. Fuller is of opinion that the 
cerebral symptoms exhibited in the course of acute rheumatism, 
are due to the toxic action of the rheumatic virus on the brain.+- 
Trousseau regards cerebral manifestations in acute rheumatism 
as the result of a “neurosis,” and maintains that they may be 
primary ; preceding, or even replacing the rheumatic affection 
of the joints or of the heart, and meriting the designation of 
“cerebral rheumatism,’ according to him. Todd§ and Fuller|| 
are of opinion that an organic poison, the product of a morbific 
process associated with rheumatism, constitutes one and the 
principal factor in the production of the cerebral phenomena ; 
but that another and no less important factor is a morbid im- 
pressionability of the cerebro-spinal nerve centres, hereditary or 
acquired. 


The presence, within the cranium, of the pathological products . 


of acute inflammation; viz., lymph and pus, has been observed by 
Watson and Fuller. The association, however, is exceedingly 
rare, and may have been due to a simple coincidence. In acute 
cerebro-spinal meningitis, the occurrence of articular pain and 
tumefaction is not uncommon ; but, the order of manifestation, 
and the general character of the symptoms of this disease, 
would preclude the possibility of confounding it with articular 
rheumatism, 

Da Costa says that in pericarditis the thoracic symptoms may 
be in abeyance, and others, indicative of gastric or cerebral irri- 
' tation or inflammation, may take their place; these latter being, 
in his opinion, often due to the poison of rheumatism, or to that 
of Bright’s disease.7 

Flint mentions, as occasionally witnessed amongst the symp- 

* Lectures on Delirium and Coina. 

+ On Rheumatism and Rheumatic Gout. 

{ Clinical Medicine, vol. i., p. 584, Sydenham Society's edition, 
§ Lumleian Lectures, Lancet, 1852. 


|| Zoco citat. 
{| Medical Diagnosis, third edition, 1870, p. 358. 
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toms of pericarditis, paroxysms of maniacal excitement, alternat- 
ing with alarming dreams, and starting from slumber.* 

Doctor King Chambers thinks that delirium in rheumatism 
indicates vascular and nervous depression, requiring stimulants, 
tonics, and opium; and that it is more frequently symptomatic of 
pericarditis or pneumonia than not.+ 

The different opinions held as to the pathogenesis of cerebral 
symptoms, associated with rheumatic inflammation of the heart 
or its membranes, may be conveniently presented in synoptical 
form. 


Partial failure or derangement of cerebral circulation, through ndzals 
z z wi Watson, 
inflammation and consequent debility of the heart 
Burrows. 
Trousseau. 
Rheumatic poison acting on susceptible nerve-centres 206 Todd. 
Fuller. 
3 Da Costa. 
Cerebral congestion and circulation of venous blood ae Hope. 
Vascular and nervous depression (dynamic ?) aes 300 King Chambers. 


It would appear, therefore, that pericarditic delirium and con- 
vulsions have been attributed by writers to two different and 
nearly opposite pathological conditions; namely, defect of 
arterial circulation in the brain through failure of the left heart, 
and the circulation through that organ of a blood vitiated by an 
organic poison elaborated within the body itself, or by retained 
excreta. 

I have not witnessed well pronounced delirium or convulsions 
in connexion with pericarditis. Occasional wandering of mind, 
and partial incoherence, easily dissipated by sharply addressing 
the patient, and such as is commonly witnessed in essential or 
inflammatory fever, have frequently come under my notice in 
the first and second stages of pericarditis. In the stage of 
serous effusion, accompanied with engorgement of the cervical 
veins, lividity of the features, and failure of the heart, I have 
likewise witnessed incoherence. Mental obscuration is usually 
manifested in partial asphyxia from copious effusion, under the 

*A Treatise on the Principles and Practice of Medicine, Philadelphia, 1868, p. 


804, et sequent. 
| + Lectures, chiefly Clinical, third edition, 1864, p, 142. 
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form of somnolence and muttering, contraction of the pupils, 
and slowness in collecting the thoughts; on being roused to the 
effort, however, the patient is capable, after a little hesitation, of 
giving a connected answer. 

In the former case, the slight mental derangement present is 
due, as in ordinary febrile excitement, to rapid disintegration of 
tissue and imperfect excretion; in the latter it is the conse- 
quence of failure of the right side of the heart, and venous 
engorgement of the brain. 

Syncope has been noticed in connexion with pericarditis by 
Bertin, who witnessed it in two cases out of thirty-six,* and 
mentions faintness, failure of the pulse, and anxiety, as amongst 
the ordinary symptoms. 

Louis had not an example of syncope amongst his four cases, 
and he denied that it was an essential symptom of pericarditis.t 
Neither have I witnessed an example, unless fatal syncope, by 
which several of the cases that had proceeded to the stage of 
liquid effusion terminated, be admitted into this category. 

Traumatic pericarditis presents no peculiar features by which . 
it is distinguishable from the ordinary or idiopathic form of the 
affection, save those imparted to it by the general and local 
effects of the mechanical lesion. Dr. Stokes gives the particu- 
lars of a case of this kind resulting from a gun-shot wound, a 
charge of small shot having been lodged in the superficial struc- 
tures of the precordium ; after the lapse of a few days the symp- 
toms and signs of pericarditis were exhibited, the latter being 
characterized by a number of distinct seats of friction-sound 
of various intensity and duration. The patient recovered, and 
no opportunity was therefore presented for determining the pre- 
cise depth or character of the injury; but, it is presumed that a 
few pellets had actually penetrated the pericardium, and been so 
many independent centres of inflammation. , 

Flint records a very remarkable example of the same kind. A 
person in a state of intoxication swallowed a set of false teeth, 
which lodged in the cesophagus, and effected a communication 


* Traité des Maladies du Cewr, 1824, observation lxiii., p. 239. 
+ Opus citat., p. 270. : 
} Mémoires ow Recherches Anatomico-Pathologiques, 1826. 
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with the pericardium by ulceration. The specimen is preserved 
in the Bellevue Hospital, New York.* 

Amongst the intrinsic complications of pericarditis are in- 
cluded tubercular deposition in, and cancerous and calcareous 
transformation of, the pericardium. Of the two former, mention 
is made by Bonetus+ and Hasse ;} of the latter, examples are 
quite numerous, and several have been already adverted to. The 
process of deposition, or of tissue-transformation, would seem in 
every case to engage the false membrane or neoplastic structure 
only, at least in the first instance. 

The extrinsic complications of pericarditis may be classified 
under two heads, constitutional and local. Those of a general 
or constitutional character most frequently met with are Bright's 
disease in its various forms ; the exanthematous fevers, especially 
searlatina; diffuse inflammation; pyemia; gout; and, preemi- 
nently, rheumatism.§ . 

Doctor John Taylor states that of thirty-five cases of aggra- 
vated pericarditis, one-third nearly were associated with Bright’s 
disease, and two-thirds with acute rheumatism. He has found 
acute pericarditis as a secondary inflammation in the advanced 
stages of Bright’s disease, in the proportion of one in ten. || 

Doctor Mayne returns five out of his eleven cases of pericar- 
ditis as rheumatic] Hight of my cases, thirteen in number, 
were of rheumatic origin. Out of a total of seventy-four cases 
of acute and subacute rheumatism reported by Dr. Sibson, six 
only were affected with pericarditis; and of twenty-three cases of 


* A Treatise on the Principles and Practice of Medicine, 1868. 

T Sepulchretum. 

£ Pathological Anatomy, Sydenham Society, 1846, p. 116. 

§ In the strict sense, the term “complication” is not applicable to the above- 
mentioned diseases in their relationship to pericarditis ; they constitute, in each 
instance, rather the original disease. ‘To an author, however, treating of pericar- 
ditis as a distinct and independent entity, itis convenient, even thoughits secondary 
importance, pathologically and therapeutically, in any given category, be admitted, 
to regard concurrent or coexistent disease, of whatever kind, as a complication. 
Indeed, in regard to any disease under special consideration, all other diseases 
having any relationship to it, might be conveniently classified under the three 
heads of causal, casual, and consecutive complications. In this sense the diseases 
mentioned in the text would belong to the first of these three classes. 

|| London Medical Gazette, new series, vol. i., 1845, 

3] Dublin Journal of Medical and Chemical Science, vol, vii.,1885. 
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acute gout returned by the same author, only one was affected 
with pericarditis; and even this one was of a transient character.* 
I have already adverted to the opinion of Trousseau, to the effect 
that the pericarditis of scarlatina is likewise of rheumatic origin, 
being due to a rheumatic complication of that disease frequently 
witnessed under the form of arthritis, rather than to the poison 
of scarlatina.f This is a very questionable doctrine, even to the 
extent of assuming the existence of the twofold poison. It is, at 
best, only an hypothesis, which is not susceptible of proof or 
open to refutation, and manifestly not necessary to a full expla-_ 
nation of the facts. Intercurrent inflammation and swelling 
of various structures and organs are common in scarlatina; and 
serous membranes, other than the pericardium, are frequently 
implicated. Dr. Law remarks, with truth, that where pericar- 
ditis arises from, or in connexion with, diffuse inflammation, the 
effusion is likely to be purulent.t 
Amongst the extrinsic local complications of pericarditis may 
be mentioned pleuritis, pneumonia, pleuro-pneumonia, and hepa- 
titis. In most of the cases of pericarditis published by Corvisart, 
one or other of these complications was present,§ most frequently 
pleuro-pneumonia and diaphragmatic pleurisy. Gastritis has 
been likewise mentioned by Corvisart as a frequent compli- 
cation; but, manifestly, on insufficient evidence, as the only 
symptom pointing to gastritis indicated by him was epigastric — 
tenderness, a symptom now generally attributed to pericar- 
ditis itself, but in many instances due to hepatic congestion. 
Inflammation of the lungs accompanied pericarditis in more 
than one-half of Dr. Latham’s cases, and endo-pericarditis in more 
than two-thirds ; whilst of endocarditis alone the proportion of 
cases in which pulmonary inflammation existed was only one in 
nine. || 
Graves details an example of pericarditis complicated with, 
and dependent upon, hepatic abscess, as already quoted.{] 
* Address in Medicine, British Medical Association, 1870, pamphlet, p. 24.. 
+ Clinical Medicine, vol. i., p. 897. 
+ Reports of Pathological Society of Dublin, vol. i., p. 42 
§ Hebb’s translation, p. 6, et sequent. 


|| London Medical Gazette, new series, vol. i., 1845. 
4) Clinical Medicine, vol, iit, p. 233. 





INFLUENCE OF AGE AND SEX. 409 


Doctor John Taylor gives an example of pericarditis by ex- 
tension of inflammation from the pleura in one instance, and 
_ from the liver and diaphragm in another.* 

Acute pericarditis is a disease of early and middle life. I have 
repeatedly seen it in early childhood, but never in persons over 
forty years. | 

Louis mentions a fatal case of pericarditis in a child of seven 
months, which had been related to him by Boudard,f and is of 

‘opinion that the periods of life at which pericarditis is most 
common, are between seventeen and thirty, and between fifty 
and seventy years, respectively. I have never seen a case of 
pericarditis within the latter period, except in the chronic form, 
and as a complication of advanced renal disease. 

Out of fifty-five cases of pericarditis given by Hache, only six 
were over forty years of age; and Fuller declares that pericar- 
ditis is of much more frequent occurrence in youth than in 

advanced age.{ 

Chronic pericarditis, on the contrary, is most common in the 
aged ; because this is the period of life in which chronic visceral 
disease, of which it is usually a complication, especially renal 
disorganization, is most prevalent. 

In regard to the relative proportion of the sewes affected with 
pericarditis, most authors agree that the majority are of the male 
sex. 

Out of one hundred and seven cases given by Louis,§ only 
twenty-seven were females; and in those published by Bizot, 
seven in number, one only was of that sex.|| 

Bouillaud reports only six females out of a total of thirty-four 
cases of pericarditis.7 

Hache estimates the proportion as one female to four males.** 

Of thirteen cases given by the author in the preceding table 
(p. 360), nine belonged to the male sex. 


* Loco citat. 
+ Mémoires ou Recherches Anat. Pathol., p. 292. 
t Archives Générales de Médecine, tom, ix., November 1885, p, 328. 
§ Diseases of the Chest, p. 518. 
|| Loco citat. 
"| Traité Clinique des Maladies du Caur. 
** Loco citat., p. 119. LEEDS AWE: 
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Sibson’s six cases of pericarditis were in males, and all under 
thirty-four years of age.* 

The preponderance of males amongst those affected with peri- 
carditis may, therefore, be regarded as established. This will 

probably be satisfactorily explained by reference to the more 
laborious occupations and greater exposure to vicissitudes of 
weather and changes of temperature, of males of the working 
classes, who are most frequently the subjects of pericarditis, 
whether rheumatic or renal. 

Fuller maintains that females are more liable to rheumatic 
pericarditis than males,f and Dr. Barclay declares that this is 
likewise true of other cardiac complications of rheumatism.t 

There is no divergence of opinion, however, between these 
writers and those previously quoted, because they allege only 
what is admitted by all; namely, a larger per centage of peri- 
carditis, relatively to the number affected with rheumatism, 
amongst females than amongst males. 

Rheumatic pericarditis is fatal in the proportion of about one 
in six cases, according to Fuller§ and Louis. I have had only one _ 
death in eight cases (see table, p. 360). : 

The prognosis in pericarditis should be determined rather by 
the complications than by the disease itself. Simple pericarditis 
is rarely fatal. In patients of strumous cachexia, however, 
serous effusion into the pericardium, causing death by paralysis 
of the heart, has occasionally taken place. The opinion of Cor-, 
visart, to the effect that acute and chronic pericarditis are always 
fatal, the subacute form being only a degree less unfavourable, 
will now find few if any subscribers, and is explicable only by 
the imperfect state of the science of diagnosis at the time he 
wrote. It will be remembered that at the date in question the 
principles of mediate auscultation were still unknown, and that, 
consequently, those cases of pericarditis which were of a suffi- 
ciently formidable character to make themselves manifest by 
symptoms so pronounced as not to admit of misinterpretation, 


* Loco citat. 
+ Opus citat. 
+ Medico-Ohirurgical Transactions, vol. xxxy. 
§ Opus citat. 
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were alone diagnosed. The diagnosis of pericarditis, in the acute 
form, was based upon the general effects of liquid effusion into 
_the pericardium; and, in the chronic form, upon the symptoms 
indicative of adhesion of the pericardium with hypertrophy and 
dilatation of the heart. That Andral laboured under the same 
disadvantage may be inferred from the following declaration : 
“ And if no pain exist in the region of the heart, there only 
remains to recognize the pericarditis, the dull sound of this 
region.”* 

Flint truly remarks that the prognosis depends upon the com- 
plications; and that it is most unfavourable in Bright’s disease, 
and in cases of copious effusion rapidly poured out. In regard to 
the issue of pericarditis in its milder form, I unreservedly sub- 
scribe the following rule of practice laid down by Dr. Stokes : 
“While any signs continue, he (the patient) must be carefully 
watched ; for, in certain cases, a sudden change occurs, and the 
disease is converted from an apparently trivial and latent affec- 
tion into a more severe form.”+ The prognosis is less favour- 
‘able in those of weak constitution than in the strong, and in 
childhood than in adult age, for the reason previously stated. 

It is supposed by some writers that the season exercises a 
definite and perceptible influence on the prevalence of pericar- 
ditis. Thus, Hache declares that nearly one-half (eighteen out 
of thirty-eight) of the cases recorded by him occurred in the last 
four months of the year, and only one-fourth in the first four ; 
viz., from January to May.t Inasmuch as the prevalence of 
pericarditis is mainly regulated by that of acute rheumatism, of 
which it is usually a complication, the season and the climate 
most favourable to the latter will obviously be those in which 
pericarditis will be most prevalent. 

Doctor Fuller shows that within the first four months of the 
year, rheumatism is slightly more common than during the cor- 
responding periods of the middle and terminal portions.§ 

I have found rheumatism more prevalent during the cold fogs 


* Clinique Médicale, vol. i., p. 88, foot note. 

+ Opus citat., p. 45. 

t Loco citat. 

§ Rheumatism, Rheumatic Gout, and Sciatica, third edition, 1860, table iy., p. 44, 
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of November and December than at other periods of the year; 
and, in like manner, its most frequent complication, pericarditis. 
In all countries and seasons a moist atmosphere has been found 
favourable to the production of rheumatism and pericarditis. 

The treatment of pericarditis resolves itself into that of the 
disease in its acute, chronic, and recurrent forms respectively. 

At the outset of acute pericarditis in the young and vigorous, 
Bouwillaud and Hope urge the abstraction of blood, cowp sur coup, 
by means of the lancet, and, locally, by leeches or the cupping- 
glass. A daily bleeding from the arm of twenty to thirty ounces, 
followed by an equal loss locally, for two or three consecutive 
days, would not have been considered by them as an excessive 
amount in the treatment of the first stage of acute pericarditis, in 
a young subject of previously unimpaired health. 

I have never had to treat a case of pericarditis that seemed to 
require, or even to warrant, so vigorous a plan of treatment. I 
prefer, in every case, local abstraction of blood by means of 
leeches; ten, twenty, or thirty, according to the urgency of the 
case, and the strength and constitutional tolerance of the patient. 
This measure might, if necessary, be repeated once or oftener, 
and should be invariably succeeded by the application over the 
leech-bites of a warm poultice. The necessity for a repetition of 
leeching should be determined by the impulse, rhythm, and 
sounds of the heart, and by the sensations of the patient as re- 
ferred to the heart. If the impulse be strong and abrupt, the 
rhythm regular, the sounds, especially the first, normal or sharp, 
and a sensation of oppression or pain at the precordium be still 
experienced by the patient, leeching should be repeated to such 
extent as may be deemed necessary to effect the object held in 
view ; namely, to arrest the progress of inflammation and subdue 
these urgent symptoms. I have never used the cupping-glass 
for this purpose in the first instance, as I should apprehend the 
possible occurrence of unpleasant consequences, such as syncope, 
from the shock of its application. I can, however, see no objec- 
tion to the use of a dry cup for the purpose of abstracting blood 
from lancet-punctures or leech-bites. Immediately blood im 
sufficient quantity has been abstracted by a first leeching, MY 
invariable practice in acute cases is to administer mercury 
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ssmall and frequently repeated doses. I usually direct that half 
‘a grain of colomel, with one grain of James’ powder, shall be 
given in powder or pill every hour. For the James’ I substitute 
|Dover’s powder if there be a tendency to diarrhcea; and if it 
‘actually exist I give grey powder or blue pill with opium, in 
‘equivalent doses at corresponding intervals. I have found this 
mode of administering mercury, commonly known as that of Dr. 
‘Law, in acute sthenic inflammations, more rapidly efficacious, 
}.and much more manageable, than that of giving it in doses of 
} ten to twenty grains twice or thrice daily, as proposed and prac- 
‘tised by Dr. Johnson and sanctioned by Dr. Graves. Admin- ~ 
‘istered in this manner, I push the use of mercury to slight 
‘salivation, and am satisfied when the imprint of the teeth, with 
white and elevated lines of union, appear upon the inner surface 
of the cheeks; when the gums present a swollen, soft, and spongy 
appearance, and when coppery taste is experienced, and a slight 
drivelling of saliva at the angles of the mouth takes place. These 
results are usually attained, in cases of ordinary impressiona- 
bility, within a period of twenty-four hours, and simultaneously 
a noticeable improvement in the patient's general condition 
takes place; the pulse has descended in frequency, and become 
relaxed, the surface temperature reduced, and, perhaps, the skin 
moist, breathing less rapid and embarrassed, and the feeling of 
oppression at the heart less urgent, or entirely abolished. 

A saline aperient should be administered at the outset, if the 
bowels be not actually over relaxed. I usually prescribe a 
seidlitz powder with a drachm of syrup of ginger; or two 
drachms of the acid tartrate of potash, with a drachm of tinc- 
ture of ginger, and two ounces of the infusion of senna. 

When the symptoms of improvement above described have 
appeared, under the treatment just sketched, the use of wine, in 
moderate doses, and frequently repeated, should be immediately 
commenced, with a view to obviate such a state of cardiac 
debility and relaxation of the coronary vessels as might favour 
the occurrence of serous effusion into the pericardium. It 
should be given in doses of at least one ounce every second 
hour; and, above this minimum, the quantity should be regulated 
by the impulse and sounds of the heart, and the quality of the 
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radial pulse. If the cardiac impulse be of moderate force, the 


first sound distinct and clear, and the second sound single, the 
pulse at the wrist being full and monocrotic, the minimum 
allowance of wine may be deemed sufficient. But if, on the 
contrary, the impulse. of the heart be feeble, the first sound 
muffled and indistinct, and it may be, the second sound double, 
whilst the pulsations of the radial artery are small, feeble, or 
dicrotic, and perhaps occasionally lost, wine in much larger doses, 
and given every hour, would be demanded. To those who have 
been addicted to the free use of ardent spirits, I allow, in prefer- 
ence, whiskey or brandy in equivalent quantity. 

Whilst treating of this subject, Dr. Stokes remarks: “In truth, 
it may be said, that no man is fit to treat general disease, or 
local inflammation, especially its secondary forms, until he has 
conquered that fear of stimulants, which a long course of erro- 
neous teaching has instilled into his mind.”* 

Doctor Todd has been charged, or rather his memory, with 
having, in his posthumous work edited by Dr. Beale,+ advocated 
the use of alcoholic stimulants in the treatment of acute disease 
to an unwarrantable extent, and set thereby a dangerous ex- 
ample to less judicious practitioners. I can only say that, 
having read this lecture with the greatest care and attention 
of which I am capable, I failed to discover in it any justification 
for this charge. Dr. Todd advocates the rational use of stimu- 
lants, somewhat as I have above recommended them; and after 
a full and able exposition of their physiological action, the cir- 
cumstances under which they are admissible, and the benefits 
derivable from their use, he says, “Alcohol is a form of ali- 
ment appropriate to the direct nourishment of the nervous sys- 
tem, and to its preservation. Taken carefully, it increases the 
animal temperature; it also strengthens the action of the heart; 
and when administered under proper circumstances it reduces 
the frequency of the pulse. 

“You must give enough to keep up animal heat, and to pro- 
tect the tissues without embarrassing the stomach, and without 
allowing the fumes of alcohol to be perceived in the breath. 

“ Alcohol may be employed in all those diseases in which & 


* Diseases of the Heart and Aorta, p. 90. + Lectures, 1861, lecture xvi. 
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tendency to depression of the vital power exists, and there are no 


acute diseases in which this lowering tendency is not present. 


“ Delirium is a symptom of enfeebled and contaminated nu- 
trition of the brain. It is to be looked for in all exhausting 
diseases, and in all acute maladies accompanied by high fever. 

“ When alcohol is given, as I have recommended, it calms the 
nervous system, promotes tranquil sleep, from which the patient 
may be easily roused, and averts delirium. 

“The rule of its administration should be ‘a little and often, 


_ from two to sixteen drachms, more or less dilute with water or 


other bland fluid, and repeated at such intervals as his state of 
vital power may seem to demand,” 

From the preceding extracts, it will be manifest that Dr. 
Todd was by no means an advocate for the free and indiscrimi- 
nate use of alcohol in acute disease, as has been alleged. On 
the contrary, the indications for its use, and the rules for its 
administration both as to quantity and mode, which he lays 
down, are those which guide the most enlightened practice of 
the present time. 

In regard to the effect of aleohol upon the temperature of the 
body, however, exact experiment has recently established, con- 
trary to the inferences of Dr. Todd, that it is either neutral, or 
positively depressing, according to the actual state of health of 
the subject of experiment. Thus, Dr. Parkes has shown that it in 
no degree affects the temperature of a healthy body, and does not 
increase the body weight, or affect the elimination of nitrogen by 
the bowels or kidneys ; whilst Professor Binz has experimentally 
proved that alcohol sensibly and continuously lowers tempera- 
ture in fever. 

Clinical experiment and observation have decisively sanc- 
tioned the enlightened use of alcoholic stimulants in most acute 
diseases. But, in dealing with those acute inflammatory affec- 
tions in which the mass of the blood is brought into immediate 
contact with the inflamed surface, as in endocarditis, endarteri- 
tis, and phlebitis, alcoholic agents, though occasionally de- 
manded, should, as a rule, be eschewed. 

An opiate sedative, consisting of a grain of the watery ex- 
tract, or fifteen minims of Batly’s sedative, should be given at 
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night, with the view of insuring sound sleep, by which the ex- 
citement of the heart is allayed. I find opium, in some one of its 
forms, the most suitable and efficacious hypnotic in such cases; 
it is usually well borne, even in large doses. 

The diet should be bland and nutritious, consisting of beef- 
tea, chicken-broth, arrowroot, etc.; and, after acute febrile action 
has subsided, solid food in small quantity, such as a chop, or 
the breast of a chicken, may be allowed, provided the tongue 
be moist. For drink, saline beverages should be given, such, for 
example, as the so-called “imperial,” consisting of an ounce of 
bitartrate of potash dissolved in a quart of water, flavoured with 
lemon-juice, and sweetened to the taste ; milk and soda water in 
equal proportions ; or the natural alkaline waters of Vichy, Vals, 
Ems, or Apollinaris. 

When the acute inflammation has been subdued, as indicated 
by subsidence of acute febrile symptoms, I substitute for the 
previous lowering treatment some tonic medicine, such as decoc- 
tion of cinchona with iodide of potassium, in doses of three 
grains of the latter to an ounce of the former; or infusion of 
gentian with bicarbonate of soda; and, in every case, wine or 
whiskey at this stage, in quantity determined by the general 
condition and previous habits of the patient. F 

Doctor Stokes sanctions a single bleeding from the arm in a 
case of uncomplicated pericarditis in the earlier stages, but pre- 
fers abstracting blood locally by means of relays of leeches, from 
ten to twenty, repeated three or four times within the twenty-four 
hours if necessary, and succeeded by warm poultices. He ad- 
vocates the administration of calomel at the same time, and 
recommends that it shall be given in large doses after the 
method of Graves.* The use of calomel with opium is recom- 
mended also by Fuller,} and, indeed, by most modern authors. 

Opium has been freely administered in acute pericarditis, 
with a view to allay the excitement of the heart, at the same 
time that topical abstraction of blood is being effected. This 
practice, which certainly has its advantages in the treatment of 
acute pericarditis associated with great nervous excitement, pal- 


* Opus citat., p. 84. 
+ Rheumatism, Rhewmatic Gout, and Sciatica, third edition, 1860. 
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pitation, and feeble circulation, as in anemic and hysterical 
females, has been lately advocated very strongly by Dr. Frede- 
rick J. Farre,* who reports most favourably of it. He gives 
eleven cases of cure, under a plan of treatment consisting in the 
administration of one grain of opium every sixth hour. 

Doctor Chambers, likewise, strongly recommends opium in 
the treatment of both acute rheumatism and rheumatic peri- 
carditis.+ He no less decidedly disapproves the use of mercury 
in the treatment of the former, on the ground that, by increasing 
relatively the proportion of fibrin in the blood, it predisposes to 
pericarditis. 

In the second stage of acute pericarditis, after the subsidence 
of febrile action, I would, in addition to the treatment above in- 
dicated, namely, iodide of potassium and alkalized bitters, make 
use of counter-irritation in some form, with a view to keeping up 
a derivative action from the heart; and with the same object in 
view, I would reapply leeches at any period of this stage, should 
the evidence of renewed inflammation, especially a return of pre- 
cordial pain, be presented. Probably the best form of counter- 
irritant in such a case would be the vesicating collodion, or an 
ordinary blister brushed over with this fluid, the object being 
to effect rapid as well as complete vesication. A warm poultice 
continuously applied over the blister will accelerate its action, 
but its weight cannot, in many cases, be borne. As a substitute 
for a blister, I have frequently used in this stage a mercurial 
and opiate plaster, consisting of half. an ounce of the ordinary 
mercurial plaster of the Pharmacopceia, with ten grains of 
opium, spread upon strong paper and laid over the heart, as 

‘first recommended by Dr. Lionel Beale. I give a preference to 
this application, when much nervous excitement of the heart 
exists, with loud and grating friction-sound. 

The use of digitalis may be demanded at this period of the 
disease. If tumultuous, and at the same time irregular action 
of the heart occur, digitalis, in doses of five to ten minims of the 
tincture, given every third hour, will be found efficacious in 
lowering the rate, restoring the rhythm, and increasing the 


* St. Bartholomew's Hospital Reports, vol. ii, 
t Lectures chiefly Olinical, 1864, p. 126. 
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strength, of the heart’s action.* Colchicum and bark have been 
recommended in this stage; but, Stokes truly remarks that 
these medicinal agents should be given with caution where 
fever or cardiac excitement exist. 

In a comparatively small proportion of cases, pain of a 
paroxysmal character, and resembling that of angina pectoris, 
occurs. In such cases it will probably be found that the other ~ 
symptoms and signs lead to the diagnosis of myo-pericarditis. 
In the treatment of this affection, Dr. Latham has found opium 
in comparatively large doses to act most beneficially as an ano- 
dyne and sedative. In combination with chlorodyne I have 
found it of the utmost value. ‘Ten to fifteen minims of chlo- 
rodyne with an equal quantity of Battley’s sedative, given in an 
ounce of water, sufficing usually to insure rehef from urgent 
pain and cardiac distress. 

In the third stage I rarely give digitalis, because of the 
existence of a mechanical impediment to the movements of the 
heart; the exceptions are cases in which, other measures having 
failed to dissipate a serous accumulation in the pericardium, I - 
would try its effects as a diuretic, before having recourse to the 
dermier ressort, paracentesis. 

In the treatment of liquid collections in the pericardium I 
have no faith in blisters, and rely mainly upon diuretics and hy- 
dragogue purgatives. Of medicines of the former class, acetate 
of potash in half drachm doses, given, every second hour, with a 
drachm of spirits of juniper in an ounce of compound decoction 
of scoparium, is that to which I usually give a preference; and as 
a purgative, I give the compound powder of jalap in doses of half 
a drachm to a drachm, with two to four grains of calomel, accord- 
ing to the age, strength, and susceptibility of the patient. The al- 
lowance of liquids should be, at the same time, restricted to the 
smallest possible amount; indeed, the patient should be urged to 
allay rather than satisfy thirst, by frequently rinsing the mouth, 
or sucking a morsel of ice. During the entire of this period 
wine should be given, in quantity determined by the force and 
quality of the pulse. 


* IT would not venture the application of powder of digitalis to a blistered sur- 
face over the heart, as recommended by Bouilland. 
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In many cases, the best directed and the most active medicinal 
;measures will fail to dissipate serous collections in the pericar- 
‘dium. In such eases, the sac is usually distended, the heart is 
‘impeded in its movements, the pulse is irregular and failing, 
and the patient’s life is in imminent jeopardy. At any moment, 
/under these circumstances, death may suddenly occur by syn- 
cope on the patient's making the slightest muscular effort, such 
‘as that involved in sitting up to drink, or even turning in bed. 
(One alternative alone now remains to the physician, and one 
‘which, if it is to save life, must be promptly put in execution ; 
inamely, paracentesis pericardit. 

Senac advocated this operation in the treatment of hydro- 
} pericardium, and recommended, as the best instrument for the 
| performance of it, the trocar and cannula. He has not, however, 
‘adduced even a single case in his own practice to exemplify the 

benefit derivable from the operation. 

Corvisart believed “ that the advantage to be derived from this 
‘operation will rarely counterbalance the danger which attends 
'it;’* but should it be decided upon, he gives a preference to the 
' bistoury for its performance. 

Desault actually essayed the operation ; but, having proceeded 
upon a wrong diagnosis into which he and his colleagues were 
led, namely, that of mistaking a circumscribed pleuritic effusion 
for hydro-pericardium, he did not enter the pericardium, as was 
proved by examination of the body after death. 

Doctor F. A. Aran has successfully performed the operation, and 
‘subsequently injected iodine into the pericardium: the patient 
recovered.t The solution injected consisted of equal proportions 
‘of tincture of iodine and water, with one-fourth part, by weight, 
‘of iodide of potassium. 

Successful performance of the operation, followed by recovery 
of the patient, has been likewise recorded in the practice of 
Jobert de Lamballe,} Romero of Barcelona (two examples),§ 





* Opus citat., p. 52. 

+ Bulletin deV Académie de Médecine, tom, xxi, p. 142; and Dublin Hospital 
Gazette, December 1st, 1855. 

t Trousseau's Clinical Medicine, Sydenham Society’s edition, vol. iii, p- 871. 

§ Dictionnaire des Sciences Médicales, vol x1., 1819. 
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Wheelhouse,* and Karawagen.+ ‘The procedure has been prac- 
tised, successfully as to operation but unsuccessfully in regard to 
result, by Trousseau, Larrey, Schuh, Heger, Romero, Wheelhouse, 
and Karawagen, as exemplified in the following table: 




















Taste IV. 
Operator. a 8 a Mode and Site of Operation. 3 a 
s | 8 | ee Ailes 
nD 5 AA S 
‘| Desault ... re 1 1 | Bistoury, between fifth and} 1 | — 
sixth ribs 
Trousseau.. 00 1 | — | — | Bistoury, below nipple 1 |— 
Jobert de emnballe 1 | — | — | Bistoury and trocar in fifth 
intercostal space — 1 
Larrey  ... coo || o 1 ie Ditto if |) == 
Schuh 1 | — | — | Trocar and cannula, be- 
3 tween third and fourth 
ribs, near sternum | = 
Heger  ... -- | 1 | — | — | Trocar and cannula; two 
operations 1 i= 
Romero ... «| 1 | — | — | Bistoury and scissors, be- 
tween fifth and sixth 
ribs —_— i 
Romero ... Et 1 =| — Ditto — 1 
Romero ... coo |} SL Ditto 1 |— 
Bowditch ... ca |(== | —— ||| |8Bistoury, a 
Roux re 500 ||) = il 1 
Aran 006 Beou|| ul — |— 
Aran 000 «| 1 |— | — _ | Bistoury and capillary tro- 
ear, in fifth intercostal 
space — 1 
Aran wee ooo || ke Ditto =a 1 
Wheelhouse wf — |_— fH Ditto = 1 
Wheelhouse | ame! — |— | Capillary trocar, in fifth in- 
tercostal space 1 |— 
Karawagen ..| 1 |— | — | Not stated = 1 
Karawagen s..| Lo ]— |— Ditto 1 |— 
18 13 3 3 9 if 





* Uncertain. NoP.M. 


* British Medical Jowrnal, 1868. 
+ British and Foreign Medico-Chirurgical Review, vol. xii., J ae 1841. 
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Thus, out of a total of eighteen cases, thirteen were successful 
in regard to the immediate object sought; namely, the removal 
. of liquid from the pericardium ; three were in this respect un- 
successful, and in each instance failure was due to an error of 
diagnosis ; death followed in nine instances, and recovery in 
seven. In eleven instances the bistoury was the principal in- 
strument used, and in three, the trocar and cannula. In no 
instance, to my knowledge, has the pneumatic aspirator been 
used in the performance of this operation. 

I have never yet performed the operation, nor had it done by 
another; but, on two occasions, at least, I have had reason to 
regret the omission of its performance. The circumstances which 
warrant, and even iene the operation, as it seems to me, are 
the following. 

If the presence of copious liquid effusion in the pericardium 
be indubitable, as determined by the evidence previously in- 
sisted upon (p. 387), and there exist, at the same time, urgent 
dyspneea, small and failing pulse, cedema of the lower limbs and 
face, and venous engorgement of the neck, medicinal agency 
having failed to disperse the liquid collection or ameliorate the 
general condition of the patient, in my judgment the chance 
presented by the operation should be promptly given. There 
should be, of course, no misgiving as to the diagnosis where so 
formidable an operation is undertaken ; yet it is not always easy 
to arrive at certainty on this head. Stokes says: “The diag- 
nosis between mere dropsy of the pleura and the pericardium is 
not always free from difficulty.”* And, on the same subject, 
Trousseau declares that, “Notwithstanding the comparative 
certainty which has in our day been attained in the diagnosis 
of effusion into the pericardium, the diagnosis is still sufficiently 
difficult to leave room for the physician being deceived ; and the 
special form of the dulness in pericarditis very different from the 
rounded dulness due to hypertrophy of the heart, is a very un- 
certain sign.” He then gives, by way of illustration of the 
difficulty mentioned, two examples of erroneous diagnosis of 
pericardial effusion by most competent physicians; namely, Dr. 
Vigla of the Hotel Dieu, and himself, in one of which the opera- 


* Opus citat., p. 92, foot note. + Opus citat., vol. iii, p. 883. 
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tion was actually proceeded with to the stage of exposing the 
pericardium before the mistake was detected; and in the other, 
although, according to his judgment, the operation was justifi- 
able, he hesitated, and postponed its performance ; meantime the 
patient died. In the former of these cases great dilatation of 
the heart alone existed; and in the latter, exaggerated hypertro- 
phy with adhesion of the pericardium. 

Extended area of percussion-dulness, dependent upon simple 
dilatation of the ventricles, would, however, in the great majority 
of cases, be readily distinguishable from that due to liquid in 
the pericardium, by the sharp, clear, and well defined character of 
the sounds of the heart; whereas, in examples of liquid effusion, 
the sounds are masked, ill defined, and heard as from a distance. 

Exaggerated dilatation is, moreover, usually associated with 
pulmonary emphysema and congestion of long standing, together 
with systemic venous engorgement and anasarca. It must, how- 
ever, be admitted that the supervention of pericarditis with 
slight serous effusion in such a case, or the occurrence of simple 
passive dropsy of the pericardium, even to the amount of a very . 
few ounces, so commonly associated with it in the advanced stage, 
may lead the most accomplished auscultator to diagnose copious 
liquid effusion exclusively. , 

For the differential diagnosis of cardiac hypertrophy, as usu- 
ally presented, I would rely upon the prolonged and masked 
character of the first sound, as contrasted with the sharpness, 
clearness, and abnormal loudness of the second; the heaving 
character of the impulse, and the displacement of the point of — 
apex-pulsation. In hypertrophy, moreover, the sense of resist- 
ance to percussion in the seat of dulness is less than where it is 
caused by liquid effusion. 

As in the example given by Trousseau, a thin stratum of 
liquid, the product of antecedent pericarditis or the result of 
passive effusion, occasional complications of cardiac hypertro- 
phy from renal disease, interposed between the parietal peri- 
cardium and the heart, may so effectually mask the impulse and 
apex-pulsation as to render an accurate diagnosis difficult or 
even impossible. . Such cases must be exceedingly rare, as I 
have met with only a single example. . 
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In the progress of cardiac hypertrophy of renal origin, if the 
patient be not prematurely cut off by one or more of the other 
, complications of renal disease, fatty degeneration of the heart 

will certainly ensue; and, as a necessary consequence, its action 
will be so much enfeebled, and its sounds so masked, that the 
criteria just mentioned as between hypertrophy and hydro-peri- 
cardium, utterly and signally fail, and still more probably if 
slight effusion be superadded. Im one such case (Case 29, 
Miss T.), I made the diagnosis of copious serous effusion into 
the pericardium, and on examination of the body after death, 
I found not more than two ounces of liquid in that cavity. 

The site of puncture should be “ of election,’ and determined 
mainly by two circumstances; namely, the situation of maxi- 
mum dulness and most distant cardiac sounds, on the one hand, 
and the absence, at the point contemplated, of the faintest 
approach to impulse, on the other. The fourth or fifth intercos- 
tal space, from one inch to two inches to the left of the sternum, 
has been usually selected for puncture, and consistently with 
the observance of the conditions above mentioned, will be found 
the safest and most convenient point to select. It should 
always be borne in mind, in selecting a point for puncture, that 
the heart may be attached to the pericardium at any part of its 
entire superficial area, and hence no absolute rule can be laid 
down, irrespectively of the two conditions above mentioned, for 
the guidance of the operator in the selection of the site of punc- 
ture. The avoidance of the internal mammary vessels renders 
it necessary to puncture not less than one inch from the edge of 
the sternum. 

I would not contemplate the trephining of the sternum, as 
proposed by Laennec, nor the division of the eighth costal carti- 
lage of the left side at its junction with the sternum, as recom- 
mended by Larrey. The former plan of proceeding would 
involve grave dangers other than those properly appertaining to 
the operation, such as emphysema of the anterior mediastinum, 
and through it, of the entire body; osteo-phlebitis; and caries 
of the sternum. The latter mode of operation would have the 
effect of weakening the entire framework of the chest, and woukl 
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by no means insure the object eonverplareds namely, the avoid- 
ance of the pleura. 

For the performance of the operation, I should certainly give 
a preference over all other instruments to the pneumatic aspira- 
tor; by the use of which the entrance of air into the pericardium 
onl pleura would be effectually prevented, the escape of liquid 
into the cavity of the pleura avoided, and if, by misadventure, 
a wound were inflicted on the heart during the operation, it 
would be of so trivial a character, as to inal, in all probability, 
to no serious consequences. 

Doctor Sibson recommends that a fine exploring trocar and 
cannula should be introduced obliquely upwards, either to the 
left of the xiphoid cartilage, or at the anterior part of the fifth 
intercostal space, and the fluid removed by means of a syringe 
applied to the extremity of the cannula.* Thus he recognizes the 
advantages conferred by the application of the principle of suc- 
tion in the performance of this operation, and I doubt not that 
he would now adopt, in preference, the modern and more perfect 
instrument for the application of this principle; namely, the . 
pneumatic aspirator. 

In persons exhibiting the scorbutic diathesis in an aggravated 
form, as exemplified in sailors before the improvement of the 
navigation law, by which a penalty is attached to the non- 
shipment of fresh food and lime juice preparatory to a long 
voyage, the great serous cavities are liable to sudden and pro-. 
fuse extravasations of blood, which, acting as a foreign body, 
becomes a cause of acute inflammation of the most unfavourable 
augury. 

Scorbutic pericarditis, so excited, is characterized by the sud- 
denness of its invasion, and by the accompanying dyspnea. 
The heart-sounds are faint and remote, and the area of pre- 
cordial dulness is rapidly and greatly extended; patients so 
affected rarely survive beyond the third day. 

Karawagen, whose experience of the disease during an epl- 
demic of scurvy among the sailors at Kronstadt, has been con- 
siderable, states that of sixty men who died of scurvy, thirty 
&€hibited pericarditis of this form; twenty-two pleuritis; two 

* Medico-Ohirurgical Review, July, 1854. 
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both pericarditis and pleuritis; and one peritonitis. ‘The peri- 
cardium was thrice its natural size, and contained a bloody 
_exudation. amounting to four or five pints. No breach of 
vascular wall could be detected. The heart was reduced to 
one-half of its natural size, and both it and the parietal peri- 
cardium were covered with a red mould-like substance, which 
was readily removed by scraping with the edge of a knife. The 
substance of the heart was soft-and fatty, and the endocardium 
was tinted red by imbibition ; the ventricles were compressed 
and empty. Paracentesis was performed in two of these cases, 
in one of which it completely succeeded, the patient having 
been restored to perfect health after an interval of five months, 
although three and a-half pints of liquid had been removed from 
the pericardium.* 

Of this form of the disease, the differential diagnosis of which 
would manifestly depend upon the general evidence of scor- 
butus, the treatment should be mainly antiscorbutic, and should 
the physical evidence of sudden and copious effusion be pre- 
sented, and accompanied by urgent dyspneea and threatened 
failure of the heart, paracentesis would be indicated, as afford- 
ing the only chance of saving the patient’s life, and should be 
promptly performed. 

Wounds of the pericardium are attended with considerable 
pain; although the heart itself is insensible to mechanical 
injury, according to Harvey, Ollenroth, and Bamberger. Georges 
_ Fischer gives fifty-one examples of wound of the pericardium, 
out of which there were twenty-two recoveries. Zrawmatic 
pericarditis is always formidable, because of the all but neces- 
sary entrance of air into the sac, and consequent suppuration. 
The most active treatment should be promptly instituted, with a 
view to subduing the inflammation. Thus, leeching, mercury, 
and opium, should be at once directed, in proportion to the 
activity of the fever and the urgency of the symptoms. 

Tuberculosis and cancer of the pericardium have been men- 


* On Scorbutic Pericarditis and Pleuritis,’ British and Loreign Medico-Chirur- 
gical Review, vol. xii., July, 1841. 

t Des Plaies du Cour et du Péricarde, Archives Générales de Médecine (Review), 
vol, i., p. 612, May, 1869, 
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tioned by Bonetus,* Laennec,+ Hasse,} Stokes,§ and Niemeyer.| 
Tubercle, when present, is usually found in the pseudo-mem- 
branous product of chronic pericarditis, and associated with 
tuberculosis of the lungs, and with strumous enlargement of the 
mediastinal and bronchial glands. ‘The tubercle is most fre- 
quently presented in the miliary form; but it may undergo 
caseous transformation, rarely, however, proceeding to suppu- 
ration. 

Carcinoma of the pericardium is usually a secondary formation, 
and consecutive to cancer of the anterior mediastinum, or of the 
pleuree ; it is, in most cases, of the soft or medullary kind, and 
associated with turbid and flaky effusion into the pericardial sae. 

But when the pericardium is the seat of cancer, that disease 
rarely succeeds ordinary pericarditis as a consecutive pathologi- 
cal transformation of exuded lymph; in this respect it differs 
pathologically from tubercle, which rarely appears within the 
pericardium, save as a new formation in false membrane. 

The following cases will serve to illustrate the clinical history, 
pathology, and treatment of pericarditis. 


CasE 1—Chronic Endocarditis with Mitral Inadequacy ; Acute 
Pericarditis with Effusion ; Double Frottement ; Death. 


Anne L., aged nine years, admitted into hospital, March 26th, 
1866. Has had articular rheumatism, with swelling. A fort- . 
night since was attacked with pain in the left side, accompanied 
with shortness of breath. At the date of admittance, the child 
was pale and fidgety ; pulse 132, but regular; respiration 72. A 
double or “to-and-fro” friction-sound was audible over the lower. 
part of the sternum, and a single systolic murmur at the apex. 
The latter was slightly musical, and audible likewise at the angle 
of the left scapula. Ordered, an opiate and mercurial plaster 
(Opium, gr. vy, Emplast. hydrarg., iv, spread upon strong paper) 


* Sepulchretum. 

+ Auscultation Médiate, vol. ii., , p. 658. 

t Pathological Anatomy, Sydenham Society’s edition, 1846, p. 116. 
§ Opus citat. 

|| Leat-Book of Practical Medicine, 1869, vol. i., p. 390. 
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‘over heart. KR. Pulv. Ipecac. co., Pulv., Hydrarg. c. creta, aa. gr. 
ij. M. Ter die sumend. 

_ March 29th. Pulse 126, steady, and of good volume; she is 
‘less choreic; “to-and-fro” sound audible at lower end of ster- 
‘num, but soft; continue. 

April 2nd. Dulness on left side to level of second rib, with ab- 
sence of frottement ; “to-and-fro” sound heard faintly, but more 
‘distinctly during pressure with the stethoscope. Patient fidgety, 

very weak and faint; pulse 126, and feeble. Wine to 4ij. 

4th. Pulse 120, of good volume; precordial dulness of much 

less extent; “to-and-fro” sound now audible at apex; re- 
markably loud at base, and diffused generally over front of 
chest, but with greater distinctness upwards and to right side ; 
continue. | 

5th. Pulse 132, and weak; respiration 54; increased extent 

of precordial dulness, with faint fremitus ; “to-and-fro” sound 
not audible over apex, and less loud at base. Simapism over 
heart, and continue. For several days past she has had herpetic 
eruption on lips. 

6th. Pulse 120; respiration 42, irregular and suspirious; no 

friction audible over apex, but loud friction over base; no /fré- 
maissement. 

7th. Sat up yesterday; pulse 120, and much stronger ; res- 

piration 30; friction-sound diminishing, and audible only at 
base ; precordial dulness less in extent; continue. 

9th. Pulse 132; friction less distinct ; systolic murmur audi- 

ble at angle of left scapula; has bronchitis. B. Iodid. potass., 
gr. v, in decoction of cinchona thrice daily ; a stimulating lini- 
ment to be applied over the precordium. 

11th. Is very weak; pupils dilated; pulse 138; no cardiac 
impulse to be felt; there is dulness on left side from second 
rib downwards, and no friction is audible. Ordered, a blister to 
precordium, and tincture of digitalis, NLy, in an ounce of decoc- 
tion of scoparium every third hour; increase of stimulants. 

20th. Precordial dulness is now of normal extent; “ to-and- 
fro” sound is no longer heard, but over the apex of the heart a 
systolic bellows-murmur is heard with all its previous intensity ; 
pulse 120, and full; tongue clean ; appetite good. Patient has 
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been out of bed for the last three days, and during that time 
has been taking sulphate of quinia in gr. } doses thrice daily, 

30th. Discharged to-day, restored to health in all. respects, 
with the exception that, at the apex of the heart and in the left 
back, there is still audible a loud systolic bellows-murmur ; pre- 
cordial dulness normal; sleep and appetite unexceptional, and 
for several days past she has been taking exercise about the 
ward and corridor. 

May 14th. She was readmitted to-day in a state of great de- 
bility, unable to stand without support; cardiac impulse was 
heaving; a double murmur was heard at the apex, and very 
indistinctly in the course of the aorta; pulse weak ; cough, with 
expectoration; bilious vomiting. Blister to precordium, wine, 
chloric ether and spirit of camphor, hme water and milk. 

17th. Is much relieved ; stomach settled. 

19th. On the evening of this day she became suddenly weak 
and agitated; breathing became embarrassed and gasping ; she 
spat some blood, and continued to have fits of partial syncope 
every ten or fifteen minutes ; the extremities were cold, and there 
was scarcely any pulse at the wrist; face pale and anxious; 
respiration loud, harsh, and rapid, and associated with bron- 
chial rdles on the left side, which was the only one admitting of 
examination, owing to the difficulty of moving the patient; she 
was unable to speak. Sinapism over heart, and a dessert- 
spoonful of brandy every second hour. 

21st. She seemed moribund. 4 

22nd. To my astonishment I found the patient, at my 
morning visit, cheerful; no longer suffering from dyspnoea or 
hemoptysis; but the heart’s action, as before, was associated 
with double murmur, and respiration was loud, harsh, and 
irregular. . : 

23rd. Precordium prominent, and dull to an increased ex- 
tent; capillary venous congestion over lower part of chest on 
both sides; cardiac impulse barely perceptible, and sounds 
scarcely audible. Blister over heart. 

29th. From the date of last report patient was in the agony of 
~ death, up to 2 o’clock on yesterday (28th) when she died on being 
lifted out of bed contrary to my direction. The body and face 
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‘had become cedematous ; she had a teasing cough, and continued 
‘to expectorate small quantities of florid blood up to the period 
cof her death. The heart-sounds had become inaudible, and the 
ypulse imperceptible for several days. The body had become 
almost universally ecchymosed in broad irregular patches, sepa- 
mated by portions of unaltered skin. The trunk and thighs were 
most discoloured. The left side was clear, and yielded a loud 
yand harsh breath-sound, accompanied with rales, whilst the right 
sside, on which she principally lay, had become universally dull, 
‘with loud muco-crepitus of a ringing and gurgling character. 

No post mortem examination of the body was permitted. 

This case has been reported at length, but with all possible 
abbreviation, as a type of its class. It exemplifies the usual 
‘variation of symptoms having reference to the heart, and the 
‘corresponding physical changes discoverable in the precordium. 
‘There had been in the previous attack of rheumatism, endocar- 
‘ditis and valvular lesion, involving mitral inadequacy. The 
‘murmur due to the lesion was, in the second attack, which was 
‘accompanied with pericarditis, masked by the louder and more 
‘superficial sound of pericardial friction. On the temporary sus- 
| pension of the latter by liquid effusion, the mitral murmur again 
declared itself; it was followed by the usual consequences of 
mitral inadequacy, pulmonary congestion and hemoptysis. The 
variations of friction-sound as to site, intensity, and rhythm, 
dependent upon corresponding fluctuations in the amount of 
.liquid actually in the pericardium, are likewise well exemplified 
in the case. 


Case I].—Acute Rhewmatie Pericarditis ; Recovery. 


Kate K.¥%aged sixteen ; admitted September 24th, 1866, com- 
plaining of pain in the hip and shoulder joints, and in the inter- 
articular portions of the limbs generally, which commenced a 
few days previously after exposure, whilst heated, to night air. 
Has had two similar attacks ; the first at the age of twelve years, 
after a severe wetting, and the other two years later, from expo- 
sure to cold. When admitted she complained of intense pain in 
the hips, shoulders, and knees, owing to which she found it 
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difficult to maintain the sitting posture even for a few seconds, — 


Tongue moist and coated; copious acid perspiration ; pulse full, 
and bounding; respiration 28, and interrupted; eyes brilliant, 
and right pupil dilated ; great tenderness of the wrist joints, and 
general intolerance of pain; no cardiac symptoms, with the ex- 
ception of sharp pain referred to the left mammary region, 
Ordered, alkaline mixture, composed of acetate and bicarb. of 
potash ; and, to appease thirst, which was very urgent, the “im- 
perial” drink, consisting of a dilute solution of acid tartrate of 
potash, lemon juice, and sugar. 

26th. Pulse 108, and full; complains of acute pain in the 
left arm, and likewise across the front of the chest during in- 
spiration. 

27th. Pulse 103, full, but occasionally irregular; bowels 
confined. A plaster to be applied to the region of the heart, 
composed of mercurial plaster (3ss.) and powdered opium 
(rex): 

28th. Complains of pain over the heart; and, at the base, 
within a limited area about the diameter of a crown-piece, 
friction-sound is audible. Continue mixture. _ 

29th. Precordial frottement audible over a larger area, but 
less loud than on yesterday. 

30th. Frottement remarkably loud, and grating. Complains 
of pain at the heart, and want of sleep. Repeat plaster over 
heart, and let patient have gr. j. of watery extract of opium with » 
er. ss. of extract of colehicum every third hour, and alternately, 
and at equal intervals, half an ounce of lemon juice. _ 

October 1st. Pains in the joints, for the last few days masked 
by the precordial distress, again constitute the chief cause of 
suffering. The affected parts to be rubbed with soap liniment, 
to which was added chloroform and tincture of aconite, each in 
the proportion of one-fourth. 

2nd. Pulse 90, strong and regular; friction-sound very dis- 
tinct. : 

3rd. Slept well last night; pulse 66; friction-sound of a 
much finer character; herpetic eruption appearing about the 
mouth and nose. Repeat pills. 

4th. Pulse 78, regular; slight pain behind xiphoid cartilage ; 





GASES OF PERICARDITIS. 431 















Jlept well last night. B. Sulphatis quinic, gr. xxiv; Acid. sulph. 
Wil. 9}; Aether. chloric., 3ij; Aque, ad Sviij. St. 3ss. 3tia q.q. 
nora. 

Sth. Pulse 120; frottement not audible, and cardiac sounds 
nasked; increased extent of precordial dulness. Emplast. vesicat., 
eegion. cord. applicand. Haustus sodz et potass. tartratis. 

10th. Febrile excitement has subsided; pulse 78; double 
‘riction-sound distinctly audible at base, and along the tract of 
the aorta. BR. Hydrarg. perchlorid., gr. j; Decoct. cinchone, 
sviij. St. coch. mag. ter in dies. 

On the following day the quinine mixture was resumed, and 
m the course of the next, the patient was discharged convales- 
ecent. 


(Case IIl.— Acute Pericarditis supervening on Aortic and Mitral. 
valve-disease ; Recovery. 


James W., aged seventeen, carpenter’s apprentice, tall and 
elicate looking, was admitted to the Mater Misericordiz Hos- 
pital, October 13th, 1866. One week previously he caught 
scold by exposure, and for two days subsequently had flying 
ypains in the limbs, but no articular swelling. Two days later 
the was seized with acute pain in the region of the heart, 
‘which lasted till the day preceding that of his admittance, 
‘but had been, in some degree, mitigated by the use of sina- 
‘pisms and warm applications. On the same day he began to 
suffer from dry cough, which was promptly brought on by as- 
‘suming the recumbent posture. Patient is remarkably pallid and 
vweak; pulse 132, and feeble; respiration 42; cardiac impulse 
vvisible in the sixth intercostal space, in a vertical line with the 
nipple; it is tumultuous and attended with fremitus. At the 
apex an accompanying systolic bellows-murmur is audible, pre- _ 
ceded by friction-sound ; and here the second sound cannot be 
‘heard. Over the entire basic region, but loudest at midsternum, 
and transmitted over front of chest generally quite to the clavi- 
cles, but not into the arteries of the neck, a double friction- 

sound is heard ; it is likewise heard in the left scapular region ; 
and in the infra-spinal fossa near the base of the scapula, a 
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double murmur of a cooing character is twice heard during each 
expiratory act, but ceases to be heard during inspiration ; and, on 
the anterior surface, a grating murmur, synchronous with the first 
sound, and quite superficial, is heard, with exceptional loudness 
during expiration, in the second intercostal space of the left side. 
Percussion and respiratory sounds normal over the entire chest; 
tongue clean, and surface cool. Mercurial and opiate plaster to 
be applied over the heart. Perchloride of mercury, with com- 
pound tincture of cardamoms, to be given in infusion of calumba 
every third hour. To have gr. j of watery extract of opium at 
night, four ounces of wine, and good diet. 

16th. Since last report the pulse has varied from 132 to 120; 
the latter being the rate to-day; it is now dicrotous; pupils small; 
somnolence, thirst, and slight nausea, which latter may be due 
to the use of the expectorant mixture of the hospital for the pur- 
pose of alleviating his cough. Over the cardiac region generally, 
but most distinct at the apex, may be felt a well pronounced 
fremitus ; at the apex, and likewise at the base, a double /rotte- 
ment is audible; but in the latter situation it is finer and disin- 
tegrated in character, by which it is at once distinguishable from 
double aortic murmur, likewise audible in the same situation, 
and from transmitted apex frottement. In both situations fric- 
tion-sound may be readily intensified by gentle pressure with 
the stethoscope; it is audible beneath both clavicles by trans- 
mission. 

24th. Patient’s condition much worse; total loss of rest and 
appetite; respiration greatly embarrassed, and 42 in the minute; 
pulse varying from 120 to 132, weak, dicrotous, and slightly 
visible. At extreme left apex is heard a loud creaking systolic 
sound; here second sound is soft; pulsation of apex tremulous 
over a space of about one and a-half square inch, a short dis- 
tance below and to the left of the nipple, and here /rémissement 
is perceptible. At base, especially towards the right, a double 
murmur is audible, which, from its compound character, viz., 
being, on the one hand, superficial, grating, and interrupted ; and, 
on the other, soft, continuous, and synchronous with the cardiac 
sounds, I judged to be due in part to pericarditis, and in part to 
disorganization of the aortic valves. It was audible likewise 
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beneath both clavicles, but more distinctly so on the right side. 
Carotids pulsating visibly. Three days since mercurial inunc- 
tion was had recourse to for a period of two days, in the propor- 
tion of 3ij daily. - Draughts containing hydrocyanic acid, and 
chloric ether (Nij and 3ss respectively) were given to allay irri- 
tability of stomach, and gr. j of opium at night to insure sleep. 

26th. Is less restless; takes food well; at apex a soft systolic 
murmur is alone audible, but at base the compound double 
murmur may be heard; in left axilla a systolic murmur is faintly 
audible. 

29th. There is physical evidence of congestion of the bases of 
both lungs, but this is more decided on the right side; patient 
passed a restless.night; precordial dulness seems extended. To 
be dry cupped and poulticed over bases of both lungs. 

November ist. Pulse 126, and dicrotous; respiration 36 ; 
perspiration copious over head, neck, and chest ; considerable 
increase in extent of precordial dulness, and less distinct im- 
pulse of heart; at apex a systolic murmur alone is audible, but 
it is likewise heard in left axilla; and at base a double murmur, 
but less loud than formerly. On yesterday (October 31st) patient 
complained of pain in right inferior lateral region, and here 
friction-sound was heard. Dry cupping and poultice to be 
applied at seat of pain. 

6th. Has been sitting up for the last two days; slight laxity 
of bowels ; mercurial to be stopped, and quinine to be substituted 
in gr. 1j doses, ter in die, with Mx of liquor of the pernitrate of 
iron. : 
7th. Feels and looks much better, and is taking more food ; 
pulse 126, and of good volume; at apex of heart slight fremitus 
is perceived; and here a distinct double frottement is heard, 
masking the systolic murmur; double friction-sound is likewise 
audible at the base; but in the course of the aorta a double bruit 
de soufflet only ; precordial dulness has become less in extent. 
The patient shortly afterwards left hospital convalescent. 

The only remark I wish to make upon this case has reference 
to the modifying effect of respiration upon the friction-sound, 
as heard, at the date of the patient’s admittance, in the second 
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~ the friction-sound, which was probably due to both posterior 
and anterior pericarditis, was rendered inaudible by the expan- 
sion, and consequent intervention of the lung during inspiration. 


Case IV.—Acute Rheumatic Pericarditis ; Presystolic Friction- 
sound at Apex ; Recovery. 


James D, aged 23, a butcher; admitted May 11th, 1869. 
On the 27th April he was attacked with pain in the knees, 
ankles, and wrists, but without swelling, save in the last named 
joints. On May 9th he experienced pain at lower end of ster- 
num. When admitted he was pale and anxious looking ; per- 
spired somewhat ; pulse 96 ; urime loaded with lithates; pressure 
over ensiform cartilage caused pain ; and here, as likewise at the 
base of the heart, a “to-and-fro” friction-sound was audible; at 
the apex a single friction-sound was heard, which was presys- 
tolic in rhythm. KR. Calomel. gr. ss; Pulv. opi, gr. ss. M. To 
be given in form of pill every second hour; poultice to pre- 
cordium. 

15th. Double friction audible throughout precordium, and 
transmitted to right second costal cartilage, but not into carotids; 
pulse 72; respiration 36. 

20th. Pulse 120; friction-sound loud, double, and heard uni- 
versally over precordium. St. Hydrarg. perchlorid., gr. yy, 4ta. 
q.q. hora. 

22nd. Friction scarcely audible; precordial dulness much 
extended; pulse 108. Ordered: Emplast. vesicat. precord. ap- 
plicand.; Mixt. alkalin. diuretic. 

23rd. Pulse 96; friction scarcely audible. To have porter and 
wine. 

June 2nd. Since last report this patient has had recurrent 
attacks of pain and swelling of a migratory character in the 
joints. The liquid effusion has been slowly removed from the 
pericardium, and the friction-sound has again become distinctly 
audible at the base. At the apex, no friction or other abnormal 
sound has been heard for the last week. Patient has been out 
of bed for several days; he is now taking quinine, and recover- 
ing flesh. He was shortly afterwards discharged. 
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I will only remark upon the close resemblance, as to quality 
and rhythm, which the single friction-sound at the apex bore to 


‘the murmur of mitral constriction. This resemblance was further 


enhanced by the point (apex) at which alone it was audible. The 
distinction rested upon an occasional arythmic irregularity of 
the sound, the readiness with which it was intensified by pressure, 
its superficial character, and the coexistence of double frottement 
over the right ventricle and at the base. 


Case V.—Acute Rhewmatic Pericarditis swpervening upon Mitral 
and Aortic valve-disease ; Recovery. 


James D., aged thirty-four, porter, of temperate habits; ad- 
mitted into hospital September 29th, 1869. Had rheumatism 
sixteen years ago, when the joints were swollen. Four months 
ago began to feel uneasiness about the chest ; and five days pre- 
vious to admittance was again attacked with pain in the joints. 

State on admittance. Is anzemic; respiration normal; pulse 96, 
regular, and visible at the wrist ; apex-beat one quarter of an inch 
inside nipple-line, and here a soft faint systolic murmur may be 
heard ; second sound not intensified in pulmonary artery. At 
base a rough systolic, and a soft and faint postdiastolic murmur, 
were audible; both the latter were likewise heard in the course 
of the aorta, but the former only in the carotids. St. Citratis 
ferri, gr. v. 3tia. q.q. hora. 

About the middle of October, the man being then free from 
pain and fever, he was transferred to the care of my colleague, 
Dr. Cruise, in order to have a plastic operation done for hypos- 
padias. Whilst under Dr. Cruise’s charge he had a relapse of 
rheumatism, which was more acute than the previous attack, and 
was accompanied by pericarditis; a double but fine frottement 
was audible at the base of the heart; but, in order to educe it 
strong pressure with the stethoscope was necessary, and pain 
was then felt. St. Calomel., gr. j sing. horé. Emplast. vesicat. 
precordio applicand. 

In addition to the evidence of slight liquid effusion, afforded 
by the force of pressure required to bring out friction-sound, 
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cardiac sounds. Friction subsequently became again audible; 
on November 6th he was reported free from pain and fever, and 
at that date no frottement was anywhere to be heard. After a 
tedious convalescence he was discharged. 


Cast VI.— Acute Rhewmatic Pericarditis and Myocarditis, with 
Pseudo-presystolic murmur ; Mitral Reflux ; Recovery. 


Lawrence O’B., aged twenty-four, paper manufacturer, tem- 
perate, admitted May 16th, 1868. On the second of May he was 
attacked with pain and malaise, and on the 9th was obliged to 
relinquish work. Has now slight pain and swelling in feet, hands, 
knees, and shoulders; pulse 144, weak, and somewhat irregu- 
lar ; apex-beat in usual situation, but extending a little to left; 
slight dulness over bases of both lungs, and here respiration is 
feeble; no cough. To have “imperial” for drink, and a pill every 
third hour, consisting of gr. ss of extract of aconite, and gr. iss of 
watery extract of opium; blister to right of midsternum where 
he complained of pain. 

17th. Pulse 132, irregular, and full; perspires freely ; sternal 
pain relieved by blister. At the apex of the heart a murmur 
is audible, presystolic in rhythm and rough in character; it 
was confined to the apex, left axilla, and back, in which latter 
situation it was very faintly audible. 

19th. A distinct “to-and-fro ” friction-sound audible at apex, 
where it is loudest, very superficial, and interrupted ; it is like- 
wise heard at the base, but less distinctly; no fremitus or in- 
erease of precordial dulness; pulse weak, failing, and irregular 
at wrist, where it cannot be counted; but the pulsations of the 
heart are 168 in the minute; respiration slightly hurried, but 
not embarrassed ; no head symptoms; is pale; perspired co- 
piously about head and chest last night, but feels much im- 
proved to-day. ‘To have blistered surface dressed with mercurial 
ointment, and to continue pills. 

June 10th. Owing to temporary illness which compelled me 
to relinquish hospital duty, I lost sight of the patient, having 
placed him under the care of my colleague Dr. Hughes. To-day 
I found that in the interim he had had double pleuritis with effu- 
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‘sion; right side still dull to a level slightly above nipple, and left 
sside to a less extent; pulse rapid and feeble, but regular; heart 
Jacting at rate of 160 in the minute, and at the apex an ill defined 
““yub” precedes the first sound; elsewhere both sounds are sharp 
sand clear; precordial dulness normal in extent; he is remark- 
‘ably pale; and has been for some time taking iron under the 
‘directions of Dr. Hughes. 

16th. Pulse steady, and 132; “rub” preceding first sound of 
heart has assumed still more the character of the murmur of 
mitral constriction. The patient has been out of bed during the 
last two days. 

23rd. Pleuritic friction-sound on both sides; pulse 132, 
regular; is recovering colour; presystolic friction-sound at apex 
is very faint. Ordered: Infusi senegze c. carb. ammonie. . 

30th. A faint pleuritic friction-sound is heard in the left 
lateral region ; and preceding the first sound of the heart, at the 
apex only, a rough jarring murmur, which extends quite up to 
the first sound; impulse strong and extended, and presystolic 
frottement audible to right as far as middle line, but with de- 
creasing distinctness. Discharged, and went to the country for 
change of air. 

July 20th. Visited the hospital to-day ; feels much improved; 
pulse regular, 120, and of moderate volume ; apex-beat in nipple- 
line, and here, as also at left base, a single friction-sound of pre- 
systolic rhythm is audible. To have iron and chloric ether (of 
each Mlxxx), in 3viij of infusion of quassia, to be taken in 3ss 
doses thrice daily; also cod-liver oil (3ss) with syrup of iodide 
of iron (4j), thrice daily after food. May resume light work, 
and take tepid baths. Discharged. 

March 8th, 1870. Readmitted to-day; is now generally 
anasarcous ; swelling commenced in lower limbs and in face a 
month previously, accompanied by epistaxis and dyspnma; a 
fortnight later swelling of genitals set in, as likewise cough and 
expectoration. Is now pale; face, lower extremities, and genitals 
much swollen; cough, and universally diffused rdles; pulse 
regular, 96; apex-beat in nipple-line, and beneath sixth rib; 
impulse is diffused; a loud systolic bellows-murmur is audible 
at the apex; no intensification of second sound; urine contains 
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a good deal of blood, likewise albumen, and tube casts denuded 
of epithelium but presenting a few granular epithelial particles. 

After active purgation with podophylline, hot and dry air- 
baths were given, with the effect of rapidly dissipating the 
dropsical effusion; the kidneys at the same time began to act 
vigorously, excreting about two quarts of urine in the course of 
the night, and of a more natural colour. In the course of a few 
weeks he was discharged much improved in general health, and 
quite free from dropsy. 

The last attack was manifestly one of acute renal anasarca, 
the heart continuing to exhibit the traces of former endo-pericar- 
ditis. The pseudo-murmur at the apex might very readily have 
been mistaken for presystolic mitral murmur; but in this, as in 
all similar cases, the differential diagnosis was not only possible, 
but not difficult, quite irrespectively of all previous knowledge 
of the case, attention being given to the superficial localization _ 
and the wnsteadiness of rhythm of the sound. 


Case VII.—Acute Rhewmatic Pericarditis ; Mitral Regurgitation 
of non-organic origin ; Recovery. 


Mary N., aged thirty, domestic servant, admitted December 
8th, 1870, suffering from acute rheumatism engaging several 
joints of the lower limbs. Two days previously she complained 
for the first time of pain in the shoulders, arms, and hands. 
These joints became swollen; but in the course of the two suc- ’ 
ceeding days the disease shifted to the joints of the lower limbs, 
which, at the date of admittance, were swollen and tender. Per- 
spiration copious; pulse 120, and full; tongue loaded and moist; 
face remarkably pallid. A faint thrill was perceptible with ex- 
piration at midsternum ; and here, but not elsewhere, a sharp 
and single friction-sound, postsystolic in rhythm, was audible; 
action of heart abrupt. Alkaline mixture, and mercurial and 
opiate plaster to precordium. 

13th. Friction-sound, double systolic and fine. 

14th. Double friction-sound, viz., systolic and postdiastolic 
respectively in rhythm, coarser in character, and audible at base | 
exclusively ; pulse soft, regular, and 108; no carotid pulsation, 
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‘dyspneea, or epigastric tenderness; slight increase in extent of 
precordial dulness, which extends vertically to one and a-half 
iinch above level of nipple, and horizontally to right edge of 
‘sternum. 

17th. Friction-sound of last mentioned rhythm coarse and 
‘audible at ensiform cartilage; precordial dulness less extensive ; 
at apex first sound is rather prolonged; no carotid pulsation or 
epigastric tenderness. Has been taking for the last week a 
sleeping draught at night, composed of twenty to twenty-five 
minims of Battley’s sedative, and four ounces of wine daily. 

Two days since pain and swelling returned to wrists, right 
ankle being similarly affected. 

25th. Dulness still extended somewhat ae the limits of 
the superficial precordial region. Since date of last report pulse 
has varied from 108 to 120, but was full and regular; no precordial 
pain; respiration slightly quickened. On yesterday patient had 
a slight attack of dysentery, which still continues. A soft but 
indubitable systolic murmur is now audible at left apex. Alla- 
line mixture stopped, and an astringent ordered, consisting of 
aromatic chalk powder, tincture of catechu, and compound tinc- 
ture of cardamoms. 

27th. Dysentery still troublesome, chiefly in the morning ; 
pulse 120; tongue dry and clean; breathing and pericardial dul- 
ness as at date of last report ; at base of heart, and less distinctly 
at lower end of sternum, a sharp friction-sound is heard imme- 
diately succeeding the first sound; no other friction-sound 
audible, but at apex a distinct bellows-murmur exists, and ex- 
tends into axilla. Emplast. vesicat. precordio applicand. 

January 20th, 1871. First sound at base double; second 
sound sharp and clicking; no murmur audible anywhere; no 
systolic dimpling of surface, and no frémissement. 

The single character of the friction-sound at the onset, and 
likewise at the close of pericarditis, the rhythm having been 
double in the interval, is noteworthy in this case. The develop- 
ment of a systolic murmur at the apex in the course of rheu- 
matic pericarditis, might have been regarded as conclusive 
evidence of endocarditic complication; and, indeed, for some 
time I regarded it in that light. The subsequent history of the 


a 
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case, however, supplies, in my opinion, a complete refutation of 
that view. A month subsequently, after a course of tonic and 
chalybeate medicines, the condition of the patient having in the 
interim undergone a decided general improvement, the murmur 
at the apex no longer existed. Where valvular inadequacy has 
once existed as a consequence of endocarditis, I cannot admit so 
complete a restoration of the valve to its pristine condition, as 
would preclude the continuance of reflux in some, however 
small, a degree. On the other hand, it seems not unwarrantable 
to conclude that, in a condition of anzemia and general debility, 
such as that witnessed in the course of slow convalescence of 
this patient, a state of atonicity or weakening of the muscular 
walls of the left ventricle of the heart would have occurred, in 
which, at the acme of systole, a yielding of some portion of the 
ventricular wall, under the centrifugal or counter-pressure of the 
contained blood, might have taken place, by which a valve- 
segment might have been retracted from the orifice through the ~ 
medium of one of the papillary muscles and the corresponding 
tendinous chord, and regurgitation as a consequence have taken 
place. Improvement in the general condition of the patient 
under tonic and restorative treatment would, in that view, afford 
an adequate explanation of the cessation of murmur. It is note- 
worthy, that in the progress of recovery and cessation of this 
murmur, reduplication of the first sound at the apex was 
observed, constituting, no doubt, a stage of redux transition 
from systolic murmur to a normal first sound. 


Case VIIl—Hypertrophy and Dilatation of Right Ventricle ; 
Partial Hypertrophy of Left Ventricle ; Chronic Non- 
rheumatic Pericarditis ; Death. 


John S., aged about forty-five, van driver, admitted January 
17th, 1871. Has been short-breathed since childhood, and spat 
some blood a few months ago. Two months prior to admittance 
feet and legs began to swell. 

When admitted he was suffering from aggravated dyspnea, 
being unable to lie down; the face livid, and the cervical veins 
distended to the utmost degree, but not pulsatile. The lower 
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bs generally were cedematous, tense, and livid; the genitals 
ilso swollen ; radial pulse slow, soft, large, and regular. There 
was physical evidence of aggravated pulmonary emphysema and 
bronchitis, with congestion and cedema of the bases of both 
lungs. 

Cardiac impulse was felt at the ensiform cartilage, where both 
ssounds of the heart were distinctly audible, the first being rather 
‘sharp and clear. There was likewise audible in this situation an 
‘equivocal murmur of a harsh and somewhat grating quality, ac- 
‘companying the first, and also, but very faintly, the second sound. 
‘The cardiac sounds were elsewhere less distinctly audible, and 
free from murmur. The urine was of normal specific gravity, 
and contained a trace of albumen. K. Tincture digitalis, Spirit. 
gether. nitr., aa. M_x, in camphor water, every third hour ; counter- 
irritation to chest, and a moderate allowance of whiskey punch. 
On the following day the pulse was irregular, but otherwise there 
was slight improvement. On the 19th he was incoherent; be- 
came delirious ; and died comatose on the morning of the 23rd. 

Post mortem examination of body. About thirty ounces of 
serum were found in each pleural cavity ; the lungs were gene- 
rally emphysematous, and congested at the base, where a few 
nodules of sanguineous extravasation were found. About three 
ounces of serum, but no fibrinous flakes, were found in the peri- 
cardium. There was a large “milk spot,’ two inches in diameter, 
on the anterior surface of the right ventricle, and on its apex a 
rough patch of exuded lymph ; the free surface of the pericar- 
dium, to the extent of about one and a-half inch in diameter, 
was rough and jagged ; the serous investment of the right auricle 
and appendix generally was likewise rough and opaque, and that 
of the left auricle also, but to a less extent. The heart weighed 
twenty and a-half ounces; it was globular in figure, and was 
formed in greatest part of the right ventricle, of which the apex 
was entirely composed. The right chambers contained some 
partially decolorized fibrin, which quite filled the auricular ap- 
pendix and overlay the orifice of the pulmonary artery. Both 
these chambers, in the remaining portion, were full of dark co- 
agulated blood. The right auricle was dilated, and the right 
ventricle greatly dilated and hypertrophied; its wall, midway 
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between the base and the apex, was three-eighths of an inch 
thick. The tricuspid opening freely admitted the four fingers 
and thumb to the roots. Both the tricuspid and right semilunar 
valves were normal ; the left auricle was unaltered ; the left ven- 
tricle somewhat hypertrophied ; mitral and aortic valves normal 
and competent. 

Several days anterior to death, the diagnosis was made of 
pericarditis, cardiac hypertrophy and dilatation, pulmonary 
emphysema, bronchitis and cedema, and absence of valvular 
disease. 

In a state of extreme engorgement of the right chambers there 
is no murmur, even though there be tricuspid reflux, owing to 
permanent distension and enfeeblement (asystolia) of the right 
ventricle. It is in cases of tricuspid valve-disease, where weak- 
ening and distension of the right chambers do not exist, that 
murmur at the tricuspid orifice is developed. 


Casz [X.—Mitral Regurgitation, and Hypertrophy, of some years’ 
standing; Recent Pericarditis and Pnewmonia ; Death. 


William H., aged eighteen, shop-assistant, admitted March 
17th, 1871. Eight days previously, after a walk, he was seized 
with severe pain across the front of the chest and cough accom- 
panied with blood-stained sputum. Has never had rheumatism, 
but was regarded as a delicate person. When admitted he was 
in a state of collapse, the pulse being entirely suppressed in 
the right radial, and very feeble and quick in the left radial 
artery ; surface cold ; cheeks, lips, tip of nose, external ears, and 
finger-ends were quite livid ; respiration quick, shallow, and 
painful. Precordial dulness was not perceptibly increased in 
extent; cardiac impulse strong and double; the second sound 
was double, the first element accompanying the second or dias- 
tolic impulse, and everywhere loudest ; apex-beat in nipple-line 
and fifth intercostal space, and here a blowing, substitutive, 
systolic murmur was audible, and strictly limited to area of 
apex. At the date of admittance this murmur was not audible, 
but was detected on the following day; on the second day ib 
was again inaudible; but on the third day (20th), and subse- 
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_ quently, up to the close of life, it was distinctly heard. Hepatic 
dulness extended four inches below costal cartilages, and there 
was tenderness at the epigastrium. The lower and posterior 
portion of the right side was dull, and bronchial respiration and 
crepitus were audible over the posterior right base. Sputa viscid 
and amber-coloured. BK. Liquor. Hoffman.; Spirit. ether. nitr,, 
aa. 3ss; Tincture digital, Mv, cum aqua camphore, ut ft. 
haustus. 3tia, qq. hora sumend. Whiskey and water fre- 
quently in small quantities, and dry cup and poultice right 
side at seat of dulness. 

18th. Pulse stronger; face now of a crimson hue; moans 
with pain referred to a point one inch below and to inner side 
of nipple; double impulse very distinct; one (the stronger) ac- 
companying the first sound of the heart, the carotid pulse, and 
the apex-murmur ; the other, less strong, but decided, and every- 
where synchronous with the first element of the double second 
sound. Cupping to four ounces over right base of right lung, and 
two leeches at site of pain in precordium, to be followed by a 
warm poultice. BR. Calomel., gr. ss; Pulv. Jacobi, gr. j. M. Ft. 
pulv. quinta. Una qq. hora sumend. 

21st. Has now taken twenty-two powders, and exhibits the 
early signs of mercurial action; is quite relieved from pain; 
respiration easy ; pulse on left side 108, and strong, but imper- 
ceptible on right side. R. Sulph. quinie, er, ij; Sulph. morphie, 
gr. jy. M. Ft. haustus. 3tia qq. horé sumend. Poultice to side 
to be continued. 

22nd. Slept well, and is much improved. To have a chop. 
_ April 3rd. A few days since, the base of the left lung was 
attacked with pneumonia, for which he was cupped and blistered. 
The sputa were for some days deeply tinged with florid blood; 
respiration much embarrassed, and the pulse on two several days 
registered 192. This morning there is sharp diarrhea ; respira- 
tion 40. The left pleural cavity was found nearly full of liquid, 
dulness extending within a short distance of the clavicle; the 
upper portion, however, to the extent of a hand’s breadth verti- 
cally, both before and behind, yielded muffled tympanitic reso- 
nance. Respiratory sound was nearly suppressed, but not altered 
in character over the entire left side; smgophonic voice was 
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audible beneath the spine of the scapula; and vocal thrill was 
entirely abolished on the left, whilst it was distinctly perceptible 
on the right side. The heart was displaced to the right of the 
sternum, and pulsated in the right fourth intercostal space, half 
an inch inside the nipple-line. The first sound was free from 
murmur; the second faintly double, its first element being ac- 
companied as before by diastolic impulse. Puerile respiration 
is audible over the entire right side, which is clear on percussion ~ 
to middle line of sternum, beyond which absolute dulness exists, 
modified superiorly by muffled tympany as already stated. 

. Tinct. digitalis, 3j; Spirit. ether. nitrosi, 3iv; Sp. juniper., 
3ij ; Decocti scoparii co., ad 3xij. St. 3j 3tiis horis. Whiskey 
in small doses, and frequently. 

April 8th. Died suddenly last night, with symptoms of syn- 
cope. 

' Post mortem on the 9th. About eight ounces of serum in sac 
of pericardium, which was not attached to heart, or lined by false. 
membrane, but thick, opaque, and perfectly smooth throughout. 
Heart somewhat enlarged, weight eleven and a-half ounces ; 
left ventricle hypertrophied and dilated; it was half an inch 
‘thick except at apex, which was very thin; structure of heart 
and valves absolutely healthy. A yellow fibrinous thrombus 
extended from the right auricular appendix into the right ven- 
tricle, but without blocking the tricuspid orifice, or entangling 
the valve. The exterior of the pericardium on the left side was 
thickly covered with miliary tubercle of the size of duck-shot ; 
it was blood-stained, and firmly attached to the inner surface of 
the left lung, which presented a similar appearance. The left 
lung was covered with false membrane, reduced in volume, and 
carnified, with the exception of the apex, which was attached to 
the chest-wall, and contained some air; in the base of this lobe 
there was a nodule of sanguinous extravasation, and in its centre 
a caseous mass as large as a hazel-nut; a few caseous masses 
of smaller size existed in the apices of both lungs. The lower 
lobe was nowhere adherent, and lay across the spinal column, 
its inner surface being attached, as already stated, to the peri- 
cardium, which lay to the right of the middle line; the base of 
the heart corresponding to the right fourth intercostal space in 
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ithe nipple-line, and the apex on the same level, but internally 
ito the base. The areolar tissue of the anterior mediastinum was 
(of a gelatinous character, and infiltrated with serum. The right 
‘lung was partially attached by its anterior surface to the chest- 
‘wall; the base was dark and congested, but resonant. Several 
‘large lymphatic glands of stony hardness surrounded and com- 
jpressed the right subclavian artery; the bronchial glands were 
\likewise enlarged. Several pints of dark blood-stained serum 
were found in the left pleura, displacing the ea to the 
iright side. 

In relation to double cardiac impulse, I have already ex- 
‘pressed my opinion, that the second shock is due to the abrupt 
‘expansion or diastole of a dilated and hypertrophied left ven- 
‘tricle. In the case above narrated, the first and stronger im- 
‘pulse coincided with carotid pulsation, and preceded, by a very 
‘slight but appreciable interval, that of the radial artery ; it was, 
therefore, the representative of the normal impulse of the 
heart; the second and weaker impulse was no less certainly 
ventricular, because felt in the same situation as the first, viz., 
‘at and immediately above the apex only; and diastolic, because 
coincident in time with the first and louder element of the double 
second sound, which I have already shown to represent the nor- 
mal second sound In reference to the doctrine of Hope, imply- 
‘Ing a necessary dependence of double shock upon adhesion of 
the pericardium, as the starting point of the pathological series 
issuing in hypertrophy of the heart, and as illustrating the error 
involved in that doctrine, the case is likewise interesting. No 
adhesion whatever existed, and yet double impulse was well 
pronounced, and associated with dilated hypertrophy of the left 
ventricle exclusively. 

Temporary and fluctuating mitral reflux murmur I can attri- 
bute only to partial yielding of the wall of the left ventricle in 
systole, and consequent displacement of the valve. It might be 
supposed due to localized friction on the left side and exterior of 
‘the pericardium, roughened by tubercular deposition and recent 

exudation of lymph; but in that case its rhythm would have 
been in some degree respiratory, its quality in all probability 
harsh, its regularity much deranged, and its seat of greatest in- 


on 
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tensity more remote from the mesian line. Yet, I am willing to 
confess the existence of some doubt in my mind that it was not 
caused by exo-pericardial friction, because of the actual firm- 
ness of the ventricular walls as determined by the autopsy, and 
the final cessation of the murmur on the third day after admit- 
tance. 

Localized tubercular deposition on the exterior of the peri- 
cardium and corresponding portion of the pleura, is not common, 
and is worthy of being recorded as the possible cause of an 
acoustic phenomenon lable to be confounded with endocardial 
murmur. Suppression of either radial pulse, whilst the other is 
perceptible, will be found due, in ninety-nine out of one hun- 
dred cases, to the pressure of an aneurism, or of enlarged lym- 
phatic glands in the neck or axilla. If, therefore, aneurism be 
excluded, the diagnosis of glandular pressure upon the main 
artery of the limb may, with equal confidence, be made. 


Case X.—OCtrewmseribed Pericarditis confined to the Root of the 
Pulmonary Artery. 


Y., a girl of sandy complexion, aged about twenty, ad- 
mitted in May, 1871. Has had rheumatism, and at the date 
of admittance suffered from that disease in a sub-acute form, 
the attack having commenced three weeks previously. The 
left hand and forearm were stiff and wasted, and there was 
considerable tumefaction, without tenderness, over the left 
internal condyle of the humerus. There was slight pain and 
swelling of the joints of the right arm; scarcely any febrile 
action; pulsation and sounds of heart normal, with the excep- 
tion that, over the inner portion of the left third intercostal 





“space close to the sternum, a harsh grating sound was heard 


accompanying the first sound of the heart; it was strictly limited 
to the situation mentioned, audible over a space not larger than 
the bell-end of the stethoscope, intensified by pressure, and 
barely audible when pressure was not made. There was no 
murmur at the right base, or in the neck. 

After a residence in hospital of about a month’s duration, she 
left on the 1st of June, improved in general health, and free 
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om pain, but without any alteration having taken place in the 
aracter or intensity of the murmur. 
In addition to “auricular pericardial friction,’* characterized 
vy jrottement of presystolic rhythm, and limited to one or both 
turicles, basic pericarditis, without implicating the ventricles 
proper, may likewise yield an attrition-sound simulating endo- 
sardial murmur. In such case the friction-sound is strictly sys- 
colic in rhythm, and due to pericarditis involving the roots of 
the great arteries exclusively. It is remarkably persistent. 

The case just narrated was an example of this kind; the effused 
ibrin haying been limited to the root of the pulmonary artery. 


Casg XI.—Pericarditis with Effusion ; Recovery. 


Margaret B., aged fifty, admitted October 8th, 1867; health 
sgood up to the preceding summer, when, after the sudden retro- 
ecession of a cutaneous eruption (kind not known) she began to 
ssuffer from palpitation. A month previous to admittance she 
ywas attacked with pain in the left side, accompanied with diffi- 
ceulty of breathing ; swelling of feet and abdomen subsequently 
‘ took place. . 
At the date of admittance the feet and legs were much swollen 
and slightly congested ; there was some liquid in the peritoneum, 
and a good deal of subcutaneous serum ; pulse scarcely to be felt 
at wrist, but counted by heart it registered 138; cardiac action 

feeble and irregular, and no impulse perceptible ; sounds masked; 

precordial dulness extended to the left one and a-half inch out- 
side nipple-line, to the right edge of the sternum, and upwards 
one and a-half inch above level of nipple; respiration embar- 
rassed ; cough, with mucous expectoration. St. Calomel., er. Ss, 
secunda q. hora; blister to precordium, and chloric ether (3ss) 
in camphor water every third hour; wine. Dorsum of left foot 
punctured to allow escape of serum. 

14th. Pulse (counted by heart) 72, very weak, and impercep- 

tible at wrist; precordial dulness less extensive towards the left, 
and extending on right side only to middle line; cardiac impulse 
now perceptible; both sounds distinctly heard, and a rough, . 


* Hyde Salter, Lancet, July 29th, 1871. 
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jarring, and superficial quasi-murmur with the first sound i 
occasionally heard over the base, loudest to the left of the middle 
line, and faintly audible at the apex. 

15th. J. Emplast. hydrarg., 3ss; Pulvy. opii, gr. x. Ft. em- 
plastr., super cord. applicand. ; stop pills, and continue mixture; 
puncture on dorsum of left foot discharging serum freely. Re- 
turned home, at her own desire, the pulse then being intermit- 
tent and irregular, and the cardiac phenomena as previously 
described. ; 


Case XII.—Chronic Pericarditis and Plewritis ; Suppression of 
fight Radial Pulse ; Death. 


James F., aged thirty-eight, bricklayer, admitted February 
10th, 1871. Has had occasional hemoptysis during the last 
six years; breathing has been short the last two years; has 
drunk hard. On the 1st February began to experience a sen- 
sation of fulness and dragging in the lower part of left side; 
this continued up to the 7th inst, when he was suddenly 
attacked with dyspnoea of an urgent kind. The paroxysm soon 
subsided, but his breathing continued much oppressed to date 
of admittance. Breathing was then greatly embarrassed, thirty- 
six in the minute; thoracic movement free and equal on both 
sides, but supra-sternal and left supra-clavicular space sank in 
with respiration. Resonance was normal on both sides; and on 
right side respiratory sound was loud and harsh, with sparse 
rles, but on left it was everywhere feeble, and in infraclavi- 
cular region almost ni/. Pulse 120, full and regular on left, 
but on right side it was scarcely perceptible; the artery was 
tortuous, and the fingers clubbed. 

March 5th. There is now general bronchitis, with gargowille- 
ment in left front and in right posterior base. Friction-sound 
has existed for some weeks past over lower left side, and to-day 
it is audible over left boundary of pericardium, where it coin- 
cides with both respiration and cardiac impulse, but only in the 
recumbent posture. For some weeks before death the left side 
was absolutely dull, and respiration was faintly audible only 
behind. Died, April 26th. About four pints of blood-stained 


* 
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eerum were found in the left pleura; the left lung was enveloped 
throughout in a thick layer of false membrane, and was adherent 
<o the pericardium, but nowhere to the chest-wall. The lung was 
seduced in volume and partially carnified, and in its apex were 
some masses of crude tubercle, and a smooth-walled cavity the 
tize of a filbert. With this cavity no bronchial communication 
sould be traced, nor did water injected into the principal bron- 
thus find entrance into it. The right lung was universally 
idherent; the pericardium greatly thickened and rough on its 
imner surface; it was incorporated with both pleure by false 
embrane half an inch thick. In the pericardial sac was a pint 
of amber-coloured serum. The surface of the heart and the roots 
of the great vessels were completely enveloped in false mem- 
brane of a reticular and granular character, and two to three lines 
thick. The heart, which was pointed at the apex, weighed four- 
tteen and a-half ounces ; the outer surface of the right ventricle, to 
tthe depth of one half its thickness, was composed of pure adeps ; 
iits muscular structure was pale and everywhere granular, and 
ino strize were visible. The left ventricle was half an inch thick, 
sand dilated ; the aorta was slightly atheromatous in a few spots; 
\valves all healthy ; some flakes of fibrin were found in the right 
‘ventricle, extending into the pulmonary artery. In the recum- 
‘bent posture the left lung advanced as far as the investing false 
‘membrane allowed, and by approximating the pericardium to 
the heart, became accessory to the friction-sound which accom- 
‘panied both the movements of the heart and of the lungs. The 
extra weight of the heart was in greatest part due to the thick 
Jayer of false membrane by which it was enveloped; and the 
great respiratory distress exhibited during the last weeks of life 
was in a great degree due to fatty transformation and failure of 
the right ventricle. 
I regret that no examination of the right supraclavicular 
region was made, with a view to ascertaining the cause of sup- 
pression of the right radial pulse. 


Case XIII.—Khewmatice Hndo-pericarditis ; Recovery. 


Jane A., aged twelve years, admitted October 31st, 1870, for 
subacute rheumatism ; ill a week before admittance. When she 
229 
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was first examined a suspicious prolongation of first sound was 
detected at the apex, which, after a few days, assumed all the 
characters of a murmur. . 

November 20th. Apex-murmur, distinct, systolic, and soft; 
double pericardial friction-sound over precordium generally, ex- 
tending upwards to left clavicle, but not heard at apex, the 
second element being postdiastolic ; pulse 108 ; no pain in joints, 
or over heart. 

25th. Both elements of friction-sound synchronous with 
sounds of heart. 

29th. One friction-sound only audible at base, systolic in 
rhythm, and harsh in quality, but not audible at right second 
costo-sternal joint, nor in the carotids ; no fremitus. Is conya- 
lescent, and taking iron and quinine. 

30th. No basic murmur whatever audible, but at left apex a 
distinct soft systolic murmur exists. Discharged. 


Case XIV.*—Rhewmatic Pericarditis engaging especially the 
Root of the Pulmonary Artery ; Tubercular Softening of Left 
Lung ; Recovery. 


Peter D., aged twenty-two years, carriage-smith ; had rheuma- 
tism two years anterior to date of admittance on the 15th of 
February, 1869. Taken ill eight days previously with pain in 
knees and general muscular tenderness. When admitted, his 
wrists were swollen and red; perspired freely; heart’s action 
obscure ; sounds muffled and of a suspicious character. St. 
Lemon-juice, 3ss, 3tia q.q. hora. 

20th. Pulse 132, full and dicrotic, but soft; respiration 72. 
Last night he was attacked with pain “in the stomach,’ which, 
doubtless, was precordial, and was relieved promptly by the ap- 
plication of two leeches by the resident pupil, Mr. Kelly. Pre- 
cordial dulness now extended, and sounds scarcely audible at 
apex. At left base a faint friction-sound exists. To have 
calomel, gr. ss, with James’ powder, gr. j, every hour; and 

* This, and all subsequent cases of pericarditis published in this work, came under 


the notice of the author after the list from which his averages were deduced was 
made out, and, consequently, are not included in it. 
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‘drachm-doses of spirit of nitrous ether and spirit of juniper, 
(every second hour. 

21st. Diarrhcea; pulse 132; respiration 48; extended pre- 
cordial dulness, and no friction-sound audible; bronchitis, and 
congestion of posterior bases of both lungs. Mercury to be 
stopped, and patient to be dry cupped behind. To have thrice 
daily, in mixture, gr. iij of compound powder of chalk, with 
TL v of tincture of opium. 

23rd. Pulse 132; respiration 60; heart-sounds obscure and 
weak. To have gr. iij of citrate of iron and quinine thrice daily; 
Wine and porter. 

26th. Pulse 108; respiration 48; over left third intercostal 
Space near the margin of the sternum, 7.¢., over root of pul- 
monary artery, there is a “ to-and-fro” friction-sound, each 
element being double, and counting 156, whilst the radial 
pulse was only 108; one inch lower down, at level of nipple, 
only a single rub is heard, which is synchronous with the radial 
pulse. 

Friction was suspended on the 27th, but was again heard on 
the 28th, and on the 29th it was masked by loud rales. On that 
day the patient was very weak and nervous; breathing greatly 
embarrassed; both bases dull posteriorly. A large blister was 
applied here. 

March 3rd. Pulse 120; respiration 60; cough troublesome, 
and expectoration thin, frothy, and slightly tinged with blood; 
both sides comparatively dull behind, with a peculiar tympani- 
tic note below angle of left scapula, over a space of a hand’s 
breadth. 

4th. Pulse 108, soft, full, and compressible ; respiration 36 ; 
less cough ; loud gurgling rales in upper left front. 

8th. General softening of left lung; apex-beat in fifth inter- 
costal space, half an inch outside nipple-line; pulse 96; shght 
hectic flush, and perspiration at night; expectoration frothy and 
mixed with blood. 

11th. Pulse 96; no perspiration ; less cough; respiration 24 ; 
riles and dulness above nipple diminished ; apex-pulsation in 
nipple-line and fourth intercostal space; small purpuric spots on 
feet and legs ; has been out of bed for the last two days. 

20" 
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April 8th. Slight cough, with night sweats; breathing quick ; 
tongue clean, and appetite good ; has gained flesh. 

In reference to the subject under discussion, the most note- 
worthy feature in this case is the multiplication of friction- 
sounds in the site of the pulmonary artery, a consequence, no 
doubt, of the undulatory movements of that vessel in alternate 
distension and reaction ; and this, whilst one inch lower down a 
single frottement only existed, which was synchronous with the 
first sound of the heart. 


CasE XV.—Renal Disease ; Chronie Pericarditis ; Cardiac 
Hypertrophy and Hepatic Congestion ; Death. 


John C., aged twenty-eight years, brewer's carter, of sandy 
complexion, admitted September 19th, 1870. Fourteen weeks 
previously his feet became swollen, and a fortnight later he had 
palpitation, and he noticed enlargement of the liver. Three 
days before admittance he had bilious vomiting and coughed up 
some florid blood, and on the day of admittance he had a rigor. 
Never had rheumatism. When admitted he was pale, and un- 
able to retain food or drink of any kind. The vomited matter 
was tinged with bile. Pulse 84, regular, and very weak ; feet 
swollen ; urine 1:02, containing lithates, but no albumen; hepa- 
tic dulness extended down nearly to the umbilicus, and upwards 
to the level of the fifth rib; epigastric hollow obliterated, and 
hepatic surface smooth, but very tender to pressure; no dis- 
coverable splenic enlargement ; urgent dry cough, by which 
pain in region of liver is aggravated. The apex of heart pul- 
sated two inches outside the nipple-line, in the sixth intercostal 
space; and here, for a period of two days, a bruit de cuir neuf 
was heard, which on the first day was systolic, and on the 
second day diastolic in rhythm. Small doses of calomel and 
James’ powder were given, but promptly rejected ; leeches and 
poultices were applied at the epigastrium; wine, beef-tea, and 
ice were administered. Much relief was experienced from the 
leeching. 

For a period of about ten days the friction-sound now ceased 
to be audible. On October 2nd it was again heard, and was 
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then systolic in rhythm; and on the following day, whilst the 
apex frottement preserved the same rhythm, a double friction- 
sound of a decided character was audible over the remainder of 
the precordium. 

The general condition of the patient was now improved; pulse 
regular, stomach less irritable, cough nearly gone, and a few 
rales only audible. A mercurial and opiate plaster was applied 
_to the precordium. 

5th. A fine systolic frottement exists at apex, but is not 
audible in axilla; elsewhere in precordium a rough double 
friction-sound is heard; cedema of feet, legs, and scrotum. 

16th. Since date of last report the prepuce has been re- 
peatedly punctured to facilitate micturition; the pulse varied 
much, occasionally intermitting; the stomach continued irritable, 
and the precordial sounds varied little. On this day, however, 
cardiac action and sounds being normal, no attrition or other 
sounds are anywhere audible; precordial dulness of normal 
extent; and stomach capable of retaining solid food. 

18th. The phenomena of cardiac action are remarkable ; 
both sounds are seemingly reduplicated, so that four sounds, 
occurring in rapid succession, correspond to a single beat of the 
radial pulse, which is regular, of moderate strength, and eighty- 
four in the minute. These reduplicated sounds are in some de- 
gree masked, but they mimic the normal sounds of the heart, and 
are audible throughout the precordium. (Bruit de rappel.) 

On the following day (19th), only three sounds were audible, 
the first two of which corresponded in rhythm with the cardiac 
impulse, and represented the normal first sound ; and on the 20th, 
the sounds were again only two in number, and of the character 
exhibited before the 18th, z<¢., slightly dulled but otherwise 
normal. The patient had a sensation of “ dragging” at the apex 
with each action of the heart. Digitalis was now given in NLx 
doses of the tincture every third hour, with an equal quantity of 
spirit of nitrious ether. Urine increased in quantity, and cedema 
of genitals and of lower limbs decreased; cough had nearly 
ceased, but some bloody sputa had appeared. 

26th. Great cedema of left arm and hand, and of lower limbs ; 
pulse 108 and weak, but regular ; congestion of posterior base of 
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right lung; sputa bloody, and patient somnolent, but hopeful. 
ne loud bruit de cwir neuf is audible all over precordium, also 
beneath both clavicles, on both sides of back, and along spine to 
lower dorsal region ; its rhythm is double, one portion being 
synchronous with the impulse and first sound, and the other 
posterior in time to the second sound, 7.¢., one was systolic, and. 
the other postdiastolic. Frémissement nerceptiile all over pre- 
cordium, and a tremulous movement of the intercostal spaces to 
some extent visible, corresponding in time with the double /rot- 
tement. There is no retraction of the epigastrium or intercostal 
spaces, and no distention of the jugulars, or venous collapse in 
the neck. 

27th. The patient complains of acute pain in the region of 
the heart; at the base a loud harsh double frottement is audible, 
and at the apex a double attrition-sound of similar rhythm, but 
higher pitch, and musical quality. Precordial pain relieved by 
a leech, from the bite of which there was rather copious bleed- 
ing, and on the following day the patient was very weak ; pulse 
96, regular, and feeble ; cardiac action likewise feeble, and fric- 
tion-sounds less loud but otherwise unaltered, and still faintly 
audible under both clavicles. (&dema of genitals and lower 
limbs now extreme, and seems likely to give rise, by tension, to 
gangrenous inflammation and sloughing of the integument of the 
thighs. 

28th. Punctures freely made, from which there was a copious 
flow of serum. The haggard and wasted aspect of the face now 
characteristic ; breathing much oppressed, and stomach occasion- 
ally rejects food and drink. Death occurred Sunday, October 
30th. 

Post mortem examination twenty-four hours later. There was 
thickening and opacity of the peritoneum, but no ascites. The 
capsule of the liver was thickened and white over a space of one 
and a-half inch in diameter at each side of the suspensory liga- 
ment, The liver was somewhat enlarged, but otherwise unaltered. 
Each pleural cavity contained about a quart of clear serum. The 
lungs were sound, with the single exception that the lower lobe 
of the right was congested and cedematous. In the pericardium 
about six ounces of mined amber-tinted liquid were found, which, 
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on microscopic examination, exhibited blood-corpuscles and com- 
- pound granular cells. The heart was globular in figure, and 
hypertrophied ; it weighed eighteen ounces. The left ventricle 
was much hypertrophied, and somewhat dilated, its walls below 
the base being more than half an inch thick. The right chambers 
were, as to capacity and thickness of walls, strictly normal; valves 
everywhere normal and competent. On the anterior surface of 
the right ventricle a patch of rough fibrinous deposit was found : 
it was three-fourths by half an inch in diameter, and coarsely 
striated at an acute angle with the long axis of the heart; and 
on the parietal layer of the pericardium a similar patch, corres- 
ponding im situation and extent, existed. On the posterior sur- 
face of the heart two patches of the same character were found ; 
one upon the visceral, and the other on the parietal pericardium. 
A large patch was likewise found on the right auricle; and 
another, but smaller, on the left apex. In these several situa- 
tions flakes of white and partially attached fibrin depended from 
the surface of the heart. The fibrin was everywhere white and 
skein-like, and entirely devoid of blood-vessels or spots; it 
loosely adhered to the heart, and, microscopically examined, was 
filamentous in structure. Kidneys small, granular, and pale; on 
section, cortex was thick, and presented excess of fibrous struc- 
ture, with much fat in granules and large masses ; surface of sec- 
tion was generally pale, and pyramids reduced in size. 

This case well illustrates the unsteadiness of the abnormal 
sounds, as to number, rhythm, and site. The loudness and the 
extensive diffusion of the frottement in connexion with hyper- 
trophy of the heart; and the blanched appearance, low organiza- 
tion, and non-adhesive character of the effused lymph, distinctive 
of chronic pericarditis of renal origin, are likewise noteworthy. 


Case XVI.—Cirewmseribed Pericarditis engaging the Root of the 
Pulmonary Artery only ; Persistent Frottement ; Recovery. 


Mary A. K., aged thirty-two years, admitted into hospital, 
January 13th, 1872, for mild rheumatism engaging the smaller 
joints of feet and hands, and attended with perspiration and 
vascular excitement. Had a similar attack twelve years pre- 
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viously. Two days after admittance a faint double friction- 
sound was heard over the root of the pulmonary artery; it was 
not attended with /rémissement, and was inaudible elsewhere. 
The patient was restored to perfect health in the course of a 
fortnight, under alkaline treatment; but the friction-sound in 
the original situation, to the left of the sternum, continued un- 
altered at the date of her discharge. 


Casz XVII.—Circumseribed Pericarditis ; Recovery. 


Kate M., aged fourteen years, admitted February 7th, 1872. 
Two days before, she complained of pain in the feet, and on the 
date of admittance, in the right hand, the fingers of which were 
swollen. Pulse 96, regular; pericardial systolic frottement con- 
fined to root of pulmonary artery, and accompanied with feeble 
fremitus at acme of expiration. Discharged cured after a few 
weeks’ residence, the pericardial attrition-sound having con- 
tinued unaltered up to that date. 


Case XVIII.—Rhewnatice Pericarditis with Effusion ; Recovery. 


James F., aged seventeen years, admitted under Dr. Nixon, 
November 17th, 1871. At Doctor Nixon’s request I examined 
the patient, and, by his kind permission, learned the following 
particulars respecting him. He had always been delicate, and 
had rheumatism three years previously ; was again attacked with 
pain and swelling of the small joints of the feet a few days prior 
to admittance. The disease, as commonly happens in such cases, 
migrated to the hands, and the patient was suffering acutely 
when I visited him with Dr. Nixon. The pulse was rapid, but 
regular; the superficial epigastric veins engorged and tortuous, 
but no venous congestion of the neck ; precordial dulness normal 
in extent; the heart’s action tumultuous, but its sounds normal, 
with this exception, namely, that in the second intercostal space 
of the left side, close to the sternum, and over a space equal in 

‘size to the bell-end of the stethoscope, a sharp grating noise 
accompanied the second sound; a fremitus was likewise per- 
ceptible in the same situation; but neither phenomenon was 
elsewhere discoverable. 
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Having never previously heard a single pericardial friction- 
ssound of diastolic rhythm, I expressed the opinion that the sound 
in question was an example of the exceedingly rare phenome-. 
non, a regurgitant murmur in the pulmonary artery. 

In the course of a few days loud and characteristic pericardial 
friction-sound of double rhythm was audible throughout the 
recordium, and no doubt could exist as to the nature of the 
case. Effusion rapidly set in, and the patient for several days 
as on the point of death; but, under the judicious treat- 
ent of Dr. Nixon, with a mild preparation of iron, and an 
ample allowance of wine, the liquid effusion was gradually dis- 
persed, the double frottement returned, and ultimately ceased, 
the superficial venous engorgement of the abdomen disappeared, 
nd the patient, restored to comparatively good health, was dis- 
charged. 

I did not at the time venture upon an explanation of the 
localized venous engorgement of the abdominal wall; nor have 
[ since been able to suggest a plausible solution of the difficulty. 
he strictly diastolic rhythm of the localized pericardial friction- 
ound at the outset, constitutes, however, the principal feature 
of interest in this case; it is the only example of the kind I have 
met with. The error of diagnosis arising from the rarity and 
eccentric character of the phenomenon, which the harsh quality 
of the sound should have prevented, was quickly and rudely ex- 
posed in the progress of the case. 


CasE XIX.—Rhewmatie Endo-pericarditis ; Recovery. 


Matthew R., aged thirty-three years, carpenter, intemperate, 
admitted March 11th, 1872, for subacute rheumatism engaging 
the smaller joints of the feet and hands, and migratory in charac- 
ter. He was thin, pale, and weak, suffering much from articular 
pain, which deprived him of sleep, but was not accompanied by 
swelling or cardiac complication. The treatment consisted in 
‘large doses (fifteen and thirty grains respectively) of bicarbonate 
and acetate of potash, with five drops of tincture of aconite, re- 
peated every second hour: it was not, however, attended with 
much benefit. Opium was subsequently given in gr. j doses 
every fourth hour, with decided relief of pain; and the affected 
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joints were stuped with warm laudanum, and wrapped in carded 
cotton. / 

March 25th. Pulse 96, soft, and regular; some blood in 
sputa ; base of left lung congested, and loud sawing frottement 
audible all over precordium and left front; also towards the 
right side, as far as the right sterno-clavicular articulation, but 
not in the neck or posteriorly ; it is double, corresponding to the 
‘sounds of the heart, but audible during expiration only; no /ré- 
missement, or carotid pulsation ; stabbing pain at the apex of the 
heart; breathing tranquil, and 24 in the minute. Precordial 
pain was entirely relieved by the application of two leeches, fol- 
lowed by a warm poultice. Calomel was given in doses of gr. 
j every hour. On the following day a mitral systolic and sub- 
stitutive murmur existed at the apex; and on the 27th, a single 
friction-sound was audible at the left base, and at the apex a 
double frottement, through which the soft systolic mitral murmur 
was distinguishable. Pulse 108. No increase of precordial dul- 
ness. This man was discharged in the first week of April quite 
free from pain. No precordial friction-sound then existed, but 
the apex-systolic murmur was still distinctly audible. 


CasE XX.—Strain, followed by Pain in the chest, Dyspnea, and 
Dysphagia; Dulness on Percussion over the left side of the 
chest with absence of Respiratory sound and of Vocal Fremi- 
tus ; Displacement of the Heart to right side; Pericardial 
Frottement ; Remarkable Rapidity of Pulse ; Aggravated 
Dyspnea, and Orthopnea ; Death by Asthenia. Copious 
Effusion of Serum into the left plewral cavity ; Cancerous 
Solidification of the left lung, with Adhesion to the Pericar- 
dium and chest-wall, and remarkable Cancerous Thickening 
of the left plewra; Cancerous Transformation of the base of 
the right lung and right plewra in an earlier stage, with 
Adhesion of the Lung to the chest-wall; Oancerous Pervear- 
ditis, with Partial Adhesion to the Heart, which was soft, 
but not otherwise diseased ; Cancer of the liver, mesentery, 
omenta, and left supra-renal capsule. 


Michael R., aged twenty-two, a labourer, was admitted into the 
Mater Misericordiee Hospital on the 2nd of January, 1866. He 
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‘had enjoyed general good health up to July of the preceding year, 
‘when, on pushing from him with both his hands a large clamp 
of turf, he experienced in the region of the heart a sensation as 
‘if something had burst, followed by a feeling of scalding and 
| tightness, and by shortness of breath ; his head “swam,” his sight 
|became dim, and he was obliged to sit down. After a few hours 
|he recovered sufficiently to be able to go home. This feeling 
‘in the region of the heart continued some days; it then passed 
‘away, and his breathing was so much improved that he was able 
‘to resume his work. He did not, however, feel quite well. 

About three months subsequently he felt some difficulty in 

‘swallowing. The morsel in its descent was stopped behind the 
lower end of the sternum and returned some distance, but after 
an effort it passed onwards into the stomach. After swallowing 
a few mouthfuls in this way the food passed with less difficulty. 
Liquids passed with facility, but he could not swallow solids 
without taking a mouthful of drink. 

About this time, also, he caught cold whilst attending his 
‘mother in her last illness, and had cough, muscular pains in the 
‘neck and back, and stitch in the left side. Whilst journeying 
‘to town on the preceding day he became jaundiced in the train. 
‘When admitted, he was of a deep lemon-colour, and the urine 
was loaded with bile-pigment. Dysphagia as above described. 
‘Pulse 108, and feeble, but regular; respiration 36; tongue 
‘slightly coated ; orthopncea ; liver prominent, especially the left 
‘lobe, tender to pressure, and projecting two inches below the 
costal cartilages ; bowels constipated. Left side of chest uni- 
‘versally and absolutely dull, and on this side no respiratory 
sound audible except posteriorly, above the angle of the scapula, 
‘where it was faintly bronchial, and where likewise the voice 
‘was «gophonic; vocal vibration was abolished on this side, 
‘which in girth exceeded the right by half an inch, was smooth 
‘by obliteration of the intercostal spaces, and motionless during 
‘respiration. Behind the anterior fold of the axilla some distended 
‘superficial veins were visible. The heart pulsated strongly be- 
hind the right margin and lower portion of sternum ; its sounds 

were clear and unassociated with murmur. Preceding the first 
sound, however, an obscure grating, regarded as pericardial, was 
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audible. On the following day this grating sound was some- 
what “to-and-fro” in character. The pulsations of the heart 
were heard all over the chest, but were especially loud over the 
left side, and were transmitted, but not with intensity, in the 
course of the aorta. Over the right side resonance was clear, 
and respiration loud. 

Six leeches were applied to the epigastrium, followed by 
a poultice ; and two grains of mercury with chalk, and an equal 
quantity of James’ powder, were given every third hour. 

January 6th. Pulse 162, weak, and intermitting; respira- 
tion 42, 

7th. Cannot lie down; dyspnoea very urgent; takes rest by 
leaning over on a pillow placed upon a table to his left; no 
lividity of surface; crepitus heard in right mammary region ; 
respiration and resonance elsewhere normal on that side; peri- 
cardial frottement no longer audible. To have a terebinthinate 
enema, and, every fourth hour, a draught composed of sulphuric. 
ether, 3ss, and sedative liquor of opium, NI xv. 

8th. Dulness over base of right lung posteriorly, and friction 
in mammary region, where crepitus had been previously heard. 
Up to this date the diagnosis was by no means clear. The his- 
tory of the case, and the existence of dysphagia were suggestive 
of aneurism; but there were obvious and insuperable objections 
to this view. 

9th. Pulse 174; respiration 42; great respiratory distress, 
and fulness with pain in epigastrium. 

13th. Has improved under the use of mercurial inunction, 
aperient enemata, blisters applied over the chest and epigas- 
trium, and repetition of anodyne draughts. Can now swallow 
solids in small morsels. Heart’s sounds most distinctly audible 
over midsternum, where a soft bellows-murmur preceded the 
first sound, but fell short of it. No lividity or cedema; jaundice 
continued. 

15th. Is sinking. Voice nasal, and diptheritic deposit on 
inside of cheeks. Died at 8 P.M. 

Body examined fourteen hours after death ; was rigid, and not 
much emaciated. 

Abdomen. Peritoneum greatly thickened, and opaque ; liver 
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much enlarged, olive-coloured, and exhibiting several large can- 
‘cerous nodules upon its surface, and throughout its substance ; 
«gall-bladder large and distended with bile; pancreas had been 
‘converted into a large nodulated scirrhus mass, involving the 
‘common biliary duct. The mesentery and omenta were pervaded 
\by caricerous nodules, varying in size from that of duck-shot to 
ithat of a musket-ball. Right supra-renal capsule attached to 
jliver, and in a state of cancerous transformation. Left capsule, 
\both kidneys, spleen, and hollow viscera, healthy. 

Chest. Left pleural cavity full of straw-coloured serum, and 
jpleura, both parietal and pulmonary, greatly thickened and 
roughened by cancerous nodules and effused lymph, the latter 
‘quite as thick as upper-leather. Both lungs were attached to the 
‘walls of the chest by adhesions which, posteriorly, were remark- 
cably strong. The anterior edge of the left lung was incorporated 
‘with the pericardium by thickened pleura, which here was as 
ithick as sole-leather. On section, the lung was found to have 
‘been converted into a mass of scirrhus; it was solid, rigid, and 
‘heavy. The base of the right lung was similarly altered, but in 
‘an earlier stage; the pulmonary pleura was thickened, and from 
‘its deep surface thick bands passed into the substance of the 
‘lung, branching, and dividing the surface of section into poly- 
‘gonal areols, in which healthy and crepitant lung tissue was 
‘lodged. The apex of the right lung was apparently sound, and 
‘was resonant and crepitant. The surface of the heart was rough 
‘and granulated ; it was of a dark red colour, and attached to the 
| pericardium by reticulated bands of adhesion, which were easily 

broken down, and obviously recent. The heart was soft, and 
the valves were all in a healthy state. 
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MEDICO-CHIRURGIGAL SOCIETY 


CHAPTER VI. 
DISEASES OF THE SUBSTANCE OF THE HEART. 


DISEASES of the substance of the heart may be conveniently 
divided into: 
1. Morbid changes of volume. 
(a) Hypertrophy. 
(6) Atrophy. 
(c) Dilatation. 
(d) Aneurism. 
2, Changes in consistence. 
(a) Softening (inflammatory, typhoid, fatty). 
(0) Induration. 
. Adventitious products. 
(a) Adipose (fatty accumulation, fatty substitution, fatty — 
transformation). 

(b) Hydatids. 
(c) Fibroid growth (hyperplasia). 
(d) Osteoid growth. 
(e) Tubercle. 
(f) Cancer (medullary, scirrhus, acne 
(g) Syphiloma. 

4, Wounds of the heart. 

5, Phlegmasiee. 

(a) Myocarditis. 

Hypertrophy of the heart is due essentially to an effort of com- 
pensation. The heart being in a state of healthy nutrition, it 
suffers, owing to one or more of the causes to be presently enu- 
-merated, from a derangement of the normal equilibrium between 
its dynamic capacity, as the central organ of the circulation, and 
the conducting properties of the vascular system. 

Bertin describes hypertrophy and atrophy as the result of an 
“augmentation” and a “diminution” of nutrition, respectively ; 
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hilst induration and softening he regards as “alterations” of 
nutrition.* 

Lebert defines hypertrophy, in general, as “an augmentation 
if the essential constituent molecules of a tissue or organ, a 
veritable increase of nutrition, with excess of its materials.”+ 
As regards the heart, Rindfleisch understands hypertrophy to be 
‘an increase of the volume of the heart, which has its foun- 
lation in a hyperplasia of the myocardium.’ } 

According to the last named writer, therefore, hypertrophy of 
the heart has always an inflammatory, and therefore a morbid 
vrigin. This doctrine may, however, be questioned on two 
grounds; namely, the presence, by universal admission, of the 
sroducts of inflammation in hypertrophied hearts only excep- 
iionally ; and the strict proportion observed, as in all other 
»xamples of muscular hypertrophy, between the increase of 
levelopment of the heart and the augmentation of its func- 
‘ion, in every case, without exception, of hypertrophy of that 
organ. 

Hypertrophy of the heart may be either general or partial; and, 
oeing the result of an effort of compensation, it implies either 
that the portion affected, if in a healthy state, has undergone 
simple increase in the thickness of its walls, proportionate to 
the difficulty imposed upon it in carrying on the circulation ; 
or that, being incapacitated for such increase beyond a certain 
imit, by malnutrition, or degenerative change, it has yielded to 
the obstacle opposed to it, and become also dilated. 

Hence there can be only two forms of hypertrophy; namely, 
the s¢mple form, in which the walls are thickened without alte- 
ration in the size of the cavity; and the excentric form, in which 
the walls are thickened and the cavity dilated. 

To these two varieties of hypertrophy, Bertin§ has added a 
third, which he names concentric. In this, the walls are thick- 
ened, and the cavity is reduced in capacity. Hope recognizes, | 
* Maladies du Ceur, p. 345. 

+ Traite DW Anatomie Pathologique, 1857, tom. i., p. 85. 
t Text-Book of Pathological Anatomy, 1872, p. 226. 


§ Mem. de Académie Royale des Sciences, 1811; Tratté des Maladies du Oceur, 
1824, p. 283. 


|| The Diseases of the Heart and the Great Vessels, third edition, 1839, p, 2384. 
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as the equivalents of the foregoing, three forms of hypertrophy, 
namely : 

1. Simple hypertrophy. 

2. Hypertrophy with dilatation (active aneurism of Corvisart, 

excentric or aneurismal hypertrophy of Bertin). 

3. Hypertrophy with contraction (concentric hypertrophy of 

Bertin). 

Of the second or excentric variety, two forms have been recog- 
nized ; namely (a) that in which the walls are thickened and 
the cavity dilated; and (6) that in which the cavity is dilated, 
but the walls retain their natural thickness. 

This latter form Hope recognizes under the designation of 
“hypertrophy by increased extent of the walls;” and Latham 
by the more simple and appropriate title of “ proportionate ”* 
hypertrophy. But inasmuch as the state of hypertrophy is 
constituted essentially by thickening of the walls, I cannot 
admit this sub-variety, in which that condition is absent. I 
prefer including it in the category of dilatations, under the title 
of the stmple form of that condition of the heart. The states of 
hypertrophy and dilatation being relative, must be judged by 
reference to a fixed standard of comparison. 

Laennec roughly estimated the volume of the heart, the 
thickness of its walls, and the capacity of its chambers, abso- 
lutely and relatively, as follows:—“The heart, comprising the 
auricles, ought to have a size equal to, a little less, or a very 
little larger than, the fist of the subject. The walls of the left 
ventricle ought to have a thickness a little more than double 
that of the walls of the right; they ought not to collapse when 
an incision is made into the cavity. The right ventricle, a little 
larger than the left, and having larger columne carnez notwith- 
standing the inferior thickness of its walls, ought to collapse 
when an incision has been made into it.”t 

Bouillaud’s measurements, though admittedly based on insuf- 
ficient data, may be regarded as approximately correct.} 

He estimated the volume, weight, and thickness of the heart 

* Lectures, etc,, comprising Diseases of the Heart, 1846, vol. ii., p. 182. 


+ Opus citat., vol. ii., p. 404. . 
{ Vide antea, p. 40, for Table of Comparative Measurements, ete., relating to 


normal heart, 
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tin the young and in the adult subject respectively under three 
hheads,* viz. : 

1. Normal heart. 

2. Atrophied heart. 

3. Hypertrophied heart. 


Of the normal heart 


Ozs, Drms. 
The maximum weight is O00 coo 600 ial 0 
The minimum =~, 000 ste 600 6 2 
The mean 6 oD aco oo 8 3 


The average weight of the heart in males, between the ages of 
‘twenty-five and sixty years, he estimates at eight to nine ounces; 
and between sixteen and twenty-five years, one to two ounces 
less. In persons very large and strong, it might amount to 
eleven ounces without transegressing the limits of health. In 
females, the weight of the heart is less than the above by an 
undetermined quantity. 

Circumference of the normal heart at the base of the ven- 


tricles : 
Inches. Lines. 


- Maximum erin aS Soe sas 10 6 
Minimum Se Be ies St 8 0 
Mean... 508 naa 8 9 


Length from root of aorta to apex: 


Maximum ten nee a ike 4. 0 
Minimum oS sat _ Sat 3 24 
Mean ... ie oe =A = 3 1x 
Transverse diameter a little below base of ventricles: 
Maximum as Bn es oD 4 6 
Minimum 3 5 
Mean ... P oe 3 (by 
Thickness of walls of left ventricle at base: 
Maximum bee oe £3 eet 0 8 
Minimum sa ies cae rae 0) 5 
Mean we ae Pee sae 0 6 
Right ventricle at base : 
Maximum Mes ve iit ahh 0 3h 
Minimum aT A; se fi 0 1}to2 
Mean ... ag a seg Ree 0 28 


* Traité Clinique des Maladies du Coeur, 1835, tom. i., Prolégombnes, p. 8-4. « 
30 
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A general estimate of the thickness of the ventricular walls 
would yield, 


t Lines, 
For the left ventricle 5 bc ae eo fl 
For the right ventricle a ects oa bo 23 


From sixteen to forty years, the thickness increases, being 
greater in persons of strong build and tall, than in those of 
opposite physique. 

Thickness of interventricular septum is 11 lines. 


Thickness of walls of left auricle: 


Lines. 
Maximum nao sae a 500 ano 2 
Minimum ae oe ies =i ... 7 tol 
Mean ... ies Onn ni sas sts 1% 

Thickness of right auricle : 

Maximum Son a oon aoe oes 1s 
Minimum Se n fe ses ees 3 
Mean .... BoA ood ae sate eae 1 


As to capacity, each of the ventricles would contain a pullet’s 
egg, but the right somewhat exceeds the left in size. The 
auricles are equal in capacity respectively to the corresponding 
ventricles, the right somewhat exceeding the left. 

Clendinning, as quoted by Hope,* gives the following as the 
average weight of the heart in the male and female respectively, 
from fifteen years upwards: 


Males. Females. 


15 to 30 years a6 60 abc 84 ozs. 8} ozs. 
30 to 50 ,, are aie ess 83 Stas 
50 to 70 ,, nae Res a 92 ,, Sims 
70 and upwards eee a6 500 93, Ciars 
Atrophy. Normal State. 
Maximum weight ae 200 grammes 350 grammes. 
Minimum ,, ses 135 5) 200: ~,,; 
Mean ay 65 175 FP VV} 133 


* Opus citat., p. 237. 





HYPERTROPHY OF THE HEART. 467 


Hypertrophy. Normal state. 


Maximum weight of heart ... 688 grammes 350 grammes. 
Minimum 3 sco | BBS a 200 ” 
Mean ; wee CaS 5 262 a 






Thus, the heaviest heart which Bouillaud has met with 
weighed only twenty-one and a-half ounces. 

Lobstein has seen one of thirty-two ounces. 

The heaviest heart which I have met with in my own practice 
eighed only thirty-two and a-half ounces ; but I have seen and 
preserved one obtained from a patient of my colleague, Dr. John 
THughes, which weighed forty-two ounces. 

Hope mentions one which he had seen of forty-four ounces 
iin weight.* 

Doctor Stokes, as already mentioned, exhibited at the Patho- 
logical Society a heart which had been the subject of valvular 
(disease and adhesion of the pericardium, yielding the enormous 
‘weight of four pounds and two ounces, avoirdupoise. Allan 
‘Burns adduces the authority of Lieutaud for the description of a 
\heart which weighed five pounds; and he mentions an example 
‘of simple hypertrophy of “several pounds weight,” which he had 
‘himself seen.t 

Thus, it is manifest that the maximum weight of an hypertro- 
‘phied heart witnessed by Bouillaud has been greatly exceeded. 
N or can I admit his assertion that a heart of eleven ounces, 
‘although close on the confines, is not within the limits of mor- 
bid growth. I am willing to believe that in a strong man of 
very active habits, a heart of eleven ounces may consist with 
a state of apparent health, the enjoyment of society, and even 
a continuance, without abatement, of active duties and indul- 
gences. But, in such a case, an attack of serious illness of any 
kind, especially one of an acute febrile character, will show, by 
the tumultuous action of the heart, and by its early failure, that 
the condition of that organ, antecedent to present illness, was 
not that of health. 


* A Treatise on the Diseases of the Heart and Great Vessels, 1889, p. 287. 
+ Observations on some of the Most Frequent and Important Diseases of the Heart, 
etc., 1809, p. 40. 
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Hypertrophy of the chambers of the heart may be primary or 
consecutive, and due to: 

1. Mechanical obstruction to the circulation, arising from 

(a) Obstruction at valvular orifice in front. . 
(6) Incompetence of valves in front. 

(c) Incompetence of valves behind (mitral). 

(d) Rigidity of main arteries. 

(c¢) Spasmodic resistance of small arteries. 

2. Habitual over-exertion of the voluntary muscular system. 

3. Habitual nervous excitement of the heart. 

The two last mentioned causes (Nos. 2 and 3) are alone 
capable of producing primary or uncomplicated hypertrophy of 
the heart; but, inasmuch as hypertrophy without complication, 
causative of, or dependent upon it, is never fatal, the opportunity 
for examining a heart affected with this form of hypertrophy, 
unassociated with antecedent or consecutive disease, is pre- 
sented only where death in such a case is caused by acute 
febrile disease, or by accident. 

The changes consecutive to hypertrophy of the NEE and in 
the order of their frequency, are, 

1. Tissue degeneration of the heart, granular and ae 

2. Dilatation of either ventricle, or of both ventricles. 

3. Atheroma of the aorta and its branches. 

4, Dilatation of the aorta, and consequent inadequacy of the 

aortic valves. 

5. Fatty degeneration of the kidneys. 

6. Calcareous transformation of the aortic valves. 

Hypertrophy of the heart from severe and long-continued 
mechanical labour is the result of a compensatory effort on the 
part of that organ ; additional duty has been imposed upon its 
its rate and force of contraction have been proportionately in- 
ereased, and so long as its nutrition may be quickened in an 
equal ratio, so long will increase in the thickness of its walls, 
keep pace with, and strictly counterbalance exaggerated func- 
tion. Ultimately, however, owing to impairment of primary 
digestion, or of assimilation, nutrition fails, or rather, it is 20 
longer capable of being maintained at this high standard ; “dl 
generative changes in the tissue of the heart are now set up ; 
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‘power of resistance to excentric pressure is proportionately les- 
‘sened, and dilatation follows. Concurrently with degeneration 
‘of the heart, but oftener consecutively to it, atheromatous change 
iin the coats of the aorta and smaller arteries takes place, and 
ithe kidneys undergo the fatty change of structure. The period 
‘occupied by these successive processes may be very considerable, 
‘varying from six months to as many years; and should the case 
in its complex form be now for the first time presented to a 
physician, it would be difficult indeed to determine with cer- 
ttainty the order of sequence of the several changes indicated. 

I have no doubt whatever that hypertrophy of the heart, ari- 
‘sing primarily from excessive muscular exertion, or from habi- 
ttual emotional excitement, whether of joy, fear, anxiety, or anger, 
but ultimately associated with renal disease by general progres- 
sive degeneration of tissue, has been repeatedly set down as a 
zonsequence of the renal affection. 

Doctor Quain* classifies all cases of hypertrophy of the heart 
inder three heads, according to the tissue primarily and prin- 
sipally involved ; namely, hypertrophy of, 

1. The muscular tissue. 

2. The connective tissue. 

3. The adipose tissue. 

“he causes of hypertrophy he regards as of three kinds; viz., 

1. Nervous. 

2, Mechanical. 

3. Nutritive. 

The first is exemplified in the primary enlargement so com- 
‘aon in periods of popular excitement. ‘The second class of 
auses may be located in the heart itself, in the great vessels, 
‘t in the small and distant vessels, as exemplified in Bright's 
Lisease, and in pregnancy. 

The causes which operate through nutrition may be general 
anemic) or local (inflammatory) ; they are exemplified respec- 
ively in the enlargement of anzemia, which, however, is usually 
ae result of dilatation rather than hypertrophy; and in that 
onsecutive to pericarditis, and to inflammation of the con- 
ective tissue of the heart. In both these latter instances the 


* Lumleian Lectures, Medical Times and Gazette, March 28rd, 1872. 
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enlargement is due to hypertrophy of the interstitial fibrous 
tissue of the heart, and constitutes a veritable hyperplasia ; it 
is remarkably prone to changes of degeneration. 

In connective tissue hypertrophy, Quain remarks, the walls 
are dense and leathery, and the colour of various tints, from 
that of muscular fibre to a light grey hue. . 

Under the microscope fibrous tissue is seen in all stages of 
development between, and pressing upon, the muscular fibre. 

Corvisart long since described this form of hypertrophy of the 
heart, and attributed it to inflammation of the connective tissue 
of the organ.* 

Rokitansky even doubts the increase of muscular substance 
in any form of hypertrophy, and intimates that, in his opinion, 
the increased bulk is due in all cases to excessive development 
of the areolar tissue of the organ.t 

Laennec, Sir W. Jenner, Williams, and Ormerod, have like- 
wise recognized hypertrophy of the areolar tissue of the heart. 

Nevertheless, I doubt that it constitutes a form of hypertrophy 
involving increased volume of the heart. Hypertrophy of the 
connective tissue of other organs, the liver, the spleen, and the 
lungs, leads to atrophy and general diminution of volume, not to 
hypertrophy of their parenchyma. I have not met with an ex- 
ample of hypertrophy of the heart, excepting those in which its 
bulk was increased from superficial deposit of fibrin, the result 
of repeated accessions of pericarditis, in which increased de- 
velopment of connective tissue was the cause of augmentation 
of its volume. It is theoretically conceivable that plastic exuda- 
tion, following close upon inflammatory irritation of the fibrous 
tissue of the heart, might give rise to enlargement of the whole 
organ, But even in passive or glandular organs, as is well 
known, such effect, though actually produced, is only tempo- 
rary, atrophy and induration being consecutive and proximate 
changes. In the heart, subject as that organ is to the operation 
of high pressure from within, repeated fifty to eighty times or 
oftener every minute, and tending to stretch its walls and di- 

* A Treatise on the Diseases and Organic Lesions of the Heart and Great Vessels 


translated by Hebb, p. 56. 
+ Pathological Anatomy, Sydenham Society’s edition, vol. i., p. 40. 
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late its cavities, hyperplastic increase of the fibrous element, by 
lessening the resisting power of its walls to internal pressure, 
determines, even more rapidly than in other organs, atrophy of 
substance, and dilatation of the parenchymatous recesses or 
cavities of the organ. 

Rindfleisch even maintains that inflammation of the connec- 
tive tissue of the heart, by extension from the endocardium, and. 
limited to a small space, is the primary cause of partial aneurism 
of the heart, by determining thinning of its walls. 

Fatty hypertrophy differs from fatty degeneration, as consist- 
ing in accumulation of fat beneath the pericardium and between 
the muscular fibres. 

As causes of hypertrophy, Corvisart mentions all such as give 
rise to obstructed circulation; moral causes; severe labour or 
exercise ; and, “ perhaps,” the stimulant quality of the blood. 

To the preceding causes Bouillaud adds chronic inflammation 
of the pericardium or endocardium. 

Arising from the former causes, hypertrophy would be “primi- 
tive,’ according to his nomenclature ; and arising from the latter 
it would be “ consecutive.” 

Hope, Lebert, Quain, and indeed most modern authorities, 
likewise hold that inflammation is a direct and common cause 
of hypertrophy. 

“Concentric hypertrophy,’ as first noticed and described by 
Bertin, has been likewise admitted by Bouillaud, who gives three 
cases in illustration,* by Laennec,+ Hope,{ Rokitansky,§ and 
Lebert.|| 

For the reasons previously stated, I venture to question its 
occurrence as a distinct pathological change; and further, 
because I have not met with a single example of the condition 
of the heart corresponding to the “concentric hypertrophy” of 
Bertin, that would not admit of the explanation of Cruveillier 
previously referred to, namely, thickening of the walls and re- 
duction of the cavities of a heart in a state of simple hyper- 
trophy, by spasmodic contraction at the moment of sudden 

* Opus citat., tom. ii., observations 118, 119, 120. 
+ Traité d Auscultation Mediate, 1826, tom. ii., p. 412, 
t Opus citat., p. 234. 


§ Pathological Anatomy, vol. i., p. 156. 
|| Lraité d Anatomie Pathologique, 1857, tom. i., p. 85. 
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death; or which was not an example of atrophy with contrac- 
tion of the cavities.** In this opinion I am fortified by the ob- 
servations of Dr. George Budd, who states that of eight cases 
collected by him, exhibiting the condition of heart regarded as 
peculiar to concentric hypertrophy, not one presented signs 
during life, or post mortem evidence of obstructed circulation 
through the heart. There was no irregularity of pulse, no 
dropsical effusion, and after death the right chambers of the 
heart were found not dilated. He adds, with much force, that 
it is impossible to conceive that a left ventricle, not capable of 
containing an almond, should present no obstacle to the cireu- 
lation during life.+ 

In Laennec’s case the walls of the left ventricle were one and 
a-half inch thick, and its cavity not large enough to contain 
an almond stript of its shell; yet, the day preceding death the 
breathing was free, and “nothing (he says) led me to suppose 
that this man had a disease of the heart.” 

Bertin gives the particulars of four cases of concentric hyper- 
trophy.t In the first the pulse was regular, small, hard, and 
strong ; the pulsations of the heart strong and concentrated, 
and the sounds dull and seemingly remote. On examination of 
the body the walls of the left ventricle were found an inch thick 
in the middle, the fleshy columns thickened, the cavity much 
diminished, the aorta reduced in calibre, and scaly, and the other 
chambers and valves sound. ‘There was softening of the brain, 
and extensive disease of the arteries generally. 

In his second case, there had been great embarrassment of 

breathing. The right chambers were thin and dilated, the left 
auricle normal, the wall of left ventricle one and a-half inch 
thick near the base, and its cavity reduced to half its normal 
capacity ; the aorta was atheromatous. 
In his third case there was likewise great oppression of 
breathing. On examination after death the left ventricle was 
found double its natural thickness, and its cavity reduced to the 
' size of an ordinary filbert. The other cavities, and all the 
valves, were in a healthy condition. 


* Dictionnaire de Médecine et Chirurgie Pratique, Article ‘‘ Hypertrophie.” 
+ Medico-Chirurgical Transactions, vol. xxi, 1888. 
{ Opus citat., p. 810, observations 80, 81, 82, 87. 
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The fourth case was an example of concentric hypertrophy 
,affecting the right ventricle only. Its walls were eleven to 
‘sixteen lines thick, and its cavity reduced to the size of a 
‘pigeon’s ege. The foramen ovale was patent, and the pele: 
‘nary artery nearly closed by a diaphragm. 

In the first of the cases just given in summary, the diseased 
state of the aorta and of the arteries generally, was sufficient to 
account for hypertrophy of the left ventricle, which was pro- 
bably in the simple form during life; a view seemingly con- 
firmed by the character of the pulse, and of the heart’s action. 

In the second case, the atheromatous condition of the aorta 
would imply a state of hypertrophy, simple or dilated, of the 
left ventricle, and the dyspncea would be, to my view, satis- 
factorily accounted for by the atheromatous state of the aorta, 
and the attenuation of the right ventricle. In the third case 
details are wanting, ¢.g., as to the period during which dyspnoea 
had existed. Otherwise this would seem the only one of Ber- 
tin’s cases which might be adduced with effect, in support of his 
doctrine of the existence of concentric hypertrophy as a primary 
pathological alteration ; as the other cavities and all the valves 
of the heart were sound. : 

Bertin explains hypertrophy of the right ventricle in his 
fourth case by reference to the entrance of arterial blood 
through the foramen ovale, from the left to the right auricle, 
and consequent “ nutritive irritation” of the walls of the right 
ventricle. 

But it may be remarked that such cause should give rise 
likewise, and in the first instance, to hypertrophy of the right 
auricle, which, however, did not exist. . Theoretically, it would 
seem that for the production of a state of concentric hypertro- 
phy of the right ventricle three conditions should coexist ; 
namely, a direct passage of blood from right to left auricle, 
through an open foramen ovale; competency of the tricuspid 
valve; and contracted pulmonary orifice, by which an obstacle 
is opposed to the escape of blood from the right ventricle.* 
The authority of Bertin is entitled to so much respect in con- 


* An example of contracted pulmonary artery is given by Morgagni, De Sedibus 
ct Causis Morborum, tom. ii., epistol. xvii., p. 525. 
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nexion with any subject of cardiac pathology, that I have felt it 
necessary to explain at length my reasons for dissenting from 
him on this subject. 

There is much disagreement amongst pathologists as to the 
most common form of hypertrophy. Corvisart considers that 
with dilatation or “active aneurism,” the usual form. 

Rokitansky declares that simple hypertrophy is rarely met 
with, and oftener in the left than in the right ventricle; it is, 
according to him, a transitional state, and merges into the excen- 
tric form, which is, par excellence, the typical form of hypertro- 
phy. The side affected is most frequently the left, whence the 
pathological change extends to the right, and when both are 
affected, the condition constituting cor tawrinwm is established. 
When the auricles are affected with hypertrophy, the change is 
due to contraction of the corresponding auriculo-ventricular 
orifice.* 

I am of opinion that hypertrophy is, in the great thajonity'e of 
instances, associated with some degree of dilatation. 

In this opinion I am sustained by the recent authority of 
Rindfleisch, who goes the length of declaring that “a certain — 
degree of dilatation is associated with every hypertrophy of the 
heart.” Whilst maintaining that hypertrophy of the heart is 
most frequently presented under the excentric form, I cannot 
subscribe the exclusive doctrine of Rindfleisch. Simple hyper- 
trophy is certainly, and not unfrequently, met with; but always, 
as Rokitansky asserts, as a state of transition from health to 
dilated hypertrophy. It is, par excellence, the condition in 
which the left ventricle is found in the early stage of hypertro- 
phy from renal disease ; the stage, namely, of considerable dura- 
tion, which precedes nutritive decay and tissue degeneration of 
the organ. When these changes have set in, as they invariably 
do in the ordinary course of pathological sequence, the ventricle 
undergoes dilatation, usually in excess of antecedent hypertro- 
phy, and excentric hypertrophy of a degenerated left ventricle is 
the result. But, inasmuch as the impairment of general nutri- 


* Opus citat., vol. ii, p. 156-7. 
+ Tec«t-Book of Pathological Anatomy, translated by Kloman and Miles, 1872, p. 
227. 
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tion causative of, or attendant upon renal disease, must operate 
upon the entire heart, the right ventricle likewise suffers ; but 
mot having previously undergone hypertrophy, the condition in 
which it is found is usually that of dilatation with thinning of 
ithe walls, and granular or fatty degeneration of the muscular 
ifibre. 

Walshe states that general hypertrophy of the heart is always 
cof the excentric kind, and that the individual chambers are 
vaffected in the following order of frequency: viz., left ventricle, 
left auricle, right ventricle, and longo intervallo, right auricle.* 
Hypertrophy, according to Stokes, is rarely confined to one 
‘cavity.- But hypertrophy of the left ventricle of renal origin, 
‘where the valves are free from disease, constitutes an exception 
‘to this statement. The other chambers undergo no change till 
'tissue-decay and dilatation of the left ventricle have set in, as 
‘they do in ordinary pathological succession; and then, partici- 
pating in the effects of malnutrition, and influenced by the pro- 
gressive incapacity of the left ventricle in front, they undergo 
gradual dilatation of the atrophic or attenuative kind. 

Mechanical obstruction to the circulation, of whatever kind, 
was the only cause of hypertrophy (“active aneurism”) recog- 
nized by Corvisart. For the right auricle, the obstacle must be 
located at the tricuspid orifice; and for the right ventricle, at the 
orifice of the pulmonary artery, or in the lungs. For the left 
auricle the cause of obstruction must be located at the mitral 

orifice; and for the left ventricle it may consist in valvular 
obstruction at the mouth of the aorta, tortuosity of the arteries, 
dropsical effusion, or capillary obstruction by spasm of the skin.} 

The last mentioned cause is of special interest to modern 
pathologists, as indicating on the part of Corvisart, a knowledge 
of the connexion, at least in their remote relationship, between 
renal disease and hypertrophy of the left ventricle of the heart. 
A rigid, pallid, unperspiring state of the skin, constitutes one of 
the earliest and most suggestive of the general symptoms of 


* Opus antea citat., p. 277-8. 
+ The Diseases of the Heart and Aorta, p. 273. 


t On the Diseases and Organic Lesions of the Heart and Great Vessels, translated 
by Hebb, p. 107. 
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renal disease. The cause of this state of the integument was 
unknown to Corvisart ; yet the condition itself, and its frequent 
association with tumultuous action and enlargement of the heart, 
did not escape his observation. “ Active aneurism,” according 
to him, is more common in the left ventricle than in the right, 
because the former is more irritable, and under a stimulus, more 
susceptible of active nutrition; and finally, because obstacles to 
the circulation are of more frequent occurrence at the orifice of 
the aorta than at that of the pulmonary artery.* Causes which 
give rise to “active aneurism” of the left ventricle, usually pro- 
duce, consecutively, “ passive aneurism ” of the right. 

Singularly enough, whilst asserting that mechanical obstruc- 
tion is the only cause of hypertrophy, he propounds the paradox, 
that in that condition of the heart the increased power is in ex- 
cess of the resistance to be overcome. 

Bouillaud,- in addition to the foregoing, recognizes moral 
agency in the production of hypertrophy. He likewise mentions 
as causes, severe and long continued bodily labour or exercise, 
and chronic inflammation of the pericardium and endocardium. 
As already stated, he designates hypertrophy arising from the 
last mentioned cause as “ consecutive,’ and that produced by 
all those previously mentioned, as “ primitive.” He gives thirty- 
three cases of chronic peri- or endocarditis, in all of which hy- 
pertrophy existed; but he does not inform us whether valvular 
disease was likewise present in these cases; an omission which 
renders his premises of little value in regard to the conclusion 
he desires to draw from them. Amongst the possible causes of 
hypertrophy of the right ventricle, he includes the entrance of 
blood from the left ventricle, through a patent foramen ovale, or 
perforated ventricular septum, on the principle of “ excitation,” 
and gives the particulars of four cases,t in each of which the 
twofold lesion existed. The pathogenic connexion, however, he 
considers as “somewhat hypothetical.” 

Lebert mentions, amongst the remote causes of hypertrophy 
of the heart, the tubercular diathesis, and gives a case in illus- 


* Opus citat., p. 66. 
+ Traité Clinique des Maladies du Coeur, 1836, tom. ii., p. 365,. et suivant. 
{ Observations 75, 76, 77, and 79. 
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tration, in which, however, tubercular pericarditis had been set 
sup.* 

Of one hundred and seventy-one cases of phthisis collected by 
(Quain, the heart was enlarged in 25°66 per cent. in males, and 
‘only in 7:0 in females. In males the heart was small in 53 per 
‘cent., and in females in 67 per cent. In males it was normal 
iin 21 per cent., and in females in 26 per cent. In a girl of 
‘eight years, the heart weighed only two ounces; and in another, 
‘aged fourteen years, it weighed only one ounce and fourteen 
‘drachms.+ It is not stated in what proportion, if any, of the 
‘eases in which hypertrophy existed, other causes of enlargement 
were present. 

I have not seen hypertrophy of the heart in bodies exhibiting 
evidence of extensive tubercular development, or advanced 
pulmonary phthisis, in which one or more of the ordinary causes 
of hypertrophy did not likewise exist. These causes, too, renal or 
cardiac, judging from the stage to which they had attained, as 
well as from the history of the patients’ last illness, were an- 
terior in date to the phthisical affection. 

Hermann Lebert has recently expressed the opinion, in 
support of which he gives several illustrative cases, that in 
relation to pulmonary tuberculosis, diseases of the heart and 
aorta, such as are capable of giving rise to impairment of gene- 
ral or special nutrition, stand in the position of cause, not 
effect. { 

Rokitansky goes the length of declaring hypertrophy and 
dilatation of the heart to be incompatible with tuberculosis ; 
atrophy being the usual condition of the heart met with in that 
state.§ He justly attributes hypertrophy with dilatation of the 
right chambers in many instances to curvature of the spine and 
pulmonary emphysema, || and mentions, as producing a similar 
effect, narrowing of the mitral orifice. 

Obstruction is, par excellence, the cause of hypertrophy in the 


* Traité P Anatomie Pathologique, 1857, tom. i., observation clxiy., p, 655. 
+ Lecco citat. 

{ Medical Times and Gazette, December 11th, 1869. 

§ Pathological Anatomy, vol. i., p. 165 and 316. 

|| Opus citat., vol. i. p. 163-4, 


478 DISEASES OF THE SUBSTANCE OF THE HEART. 


opinion of Hope, whilst constant congestion of the cavities i is, in 
an equal degree, the cause of dilatation.* 

Walshe classifies the causes of hypertrophy under seven heads; 
WIZ 
1. Causes originating in the system. 

(a) Excessive nourishment, especially nitrogenized, with 
stimulants and sedentary habits. 

(b) Excessive exercise, ¢.g., walking, rowing. 

2. Causes originating in the blood. 

(a) Ureemia (?). 

(6) Rheumatic hyperinosis (2). 

3. Causes originating in the heart itself. 

(a) Functional excitement, as in prolonged anzemia, and 
chronic pericarditis. 

(6) Mechanical obstruction ; (affecting left ventricle), 
aortic constriction, aortic regurgitation, mitral re- 
gurgitation, mitral constriction (?), mitral regurgi- 
tation and constriction combined ; (affecting right 
ventricle), tricuspid regurgitation, pulmonary con- 
striction, mitral regurgitation through engorgement 
of lungs; (affecting left auricle), mitral regurgita- 
tion and constriction, aortic regurgitation and con- 
striction, but in much less degree; (affecting right 
auricle), tricuspid regurgitation. 

4, Causes originating in the great vessels. 

(a) Pressure obstructing their interior. 

(>) Smallness or constriction of aorta. 

(c) Aneurism of aortic arch near the heart (?). 

(d) Diminished elasticity of the coats of the aorta or 
pulmonary artery, affecting left or right ventricle. 

5. Causes originating in the lung-circulation, and affecting 
; right ventricle. 

(a) Chronic bronchitis. 

(6) Emphysema. 

(c) Contraction after pleurisy. 

(d) Dilatation of bronchi and cirrhosis of lung. 


* A Treatise on the Diseases of the Heart and Great Vessels, 1839, p. 246. 
+ The Discases of the Heart, 1863, p. 280. The notes of interrogation are in the 
original. 
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(ec) Diminution of cavity of chest by deformity or by 
abdominal tumors (?). 
6. Causes originating in the kidneys. 
(a) Persistent obstruction in their capillary circulation (?). 
7. Causes originating in systemic capillaries. 
(a) Prolonged obstruction of any given mechanism in 
some large portion of the systemic capillaries (?). 
He doubts Bright’s theory of hypertrophy in renal disease, re- 
arding it as like the renal affection itself, “an additional local 
axpression of the main diathesis,” and as in part arising likewise 
om specific irritation of the blood on the endocardium.* 
Doctor Stokes, whilst admitting hypertrophy from other 
causes, declares that in the absence of disease in the valves or 
orta, it is exceptional.+ But in the various forms of Bright’s 
isease, now so commonly met with in our hospitals, hypertro- 
phy of the heart, confined to the left ventricle, is rather the rule 
tthan the exception. 

I cannot admit a special form of hypertrophy under the desig- 
mation of “ fatty,” as mentioned by Quain, who describes the fat 
tas mixed up with the muscular fibres throughout, but in less 
}proportion towards the interior, and immediately beneath the 
endocardium limited to a few fat cells at intervals between the 
fibres.{ Fat thus deposited among the muscular fibres of an 
thypertrophied heart, should be regarded as the result of con- 
‘secutive and degenerative, not primary or constructive changes. 
"The only example of fatty hypertrophy which can be admitted 
us of a quasi character, namely, that of a heart magnified by de- 
jposition of fat upon the outer surface, but in reality atrophied 
(quoad its muscular substance (vide “ Aneurism,” case of Mr. B.). 

Hypertrophy of the heart has been attributed to preenancy by 
‘some writers. Thus, in 1828, Lacher announced, as the result of 
\his examination of one hundred and thirty healthy women who 
thad died in child-birth, that the heart was hypertrophied in all; 
ithe left ventricle, which was the part affected, being increased 
jin thickness from a quarter to half an inch.§ 







* Opus citat., p. 284. 

t The Diseases of the Heart and the Aorta, 1854, p. 345. 
+ Lumleian Lectures, Lancet, March 23rd, 1872. 

§ Doctor Quain’s Lectures, loco citat. 
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This form of hypertrophy, which has been attributed to the 
pressure of the gravid uterus upon the abdominal arteries, and to 
the increased circulation in the uterus itself, must, like the 
growth of the latter organ at that period, be of only temporary 
duration, and subject, like it, to consecutive involution. Hyper- 
trophy of the left ventricle in connexion with albuminuria was 
first explained in 1817 by the late Mr. James of Exeter, as 
caused by obstruction in the systemic capillaries,* and subse- 
quently by Bright? and George Johnson.t 

Wilks, in 1853, thought it might fe due to Aikeromatons 
change in the vessels; and Traube has conjectured that in renal 
disease obstruction in the kidneys themselves may be the cause 
of hypertrophy of the heart. 

Doctor Johnson has announced, as the result of his recent in- 
vestigations, the existence, in the granular form of renal disease, 


of hypertrophy of the muscular coat of the minute arteries 


throughout the body. He writes: “ The glandular tissues of 
the kidney suffer in the discharge of their excretory functions, 
and the organ wastes and contracts. The blood is then rendered 
secondarily impure by retained urinary excreta, and it is other- 
wise altered in its composition. This morbidly changed blood 
excites unusual contraction of the minute arteries, by which the 
circulation is impeded ; the left ventricle, on the other hand, 
beats with increased force to drive the blood through the resist- 
ing arteries. The result of this antagonism of forces is, that the 
muscular walls of the minute arteries throughout the body, and 
those of the left ventricle of the heart, become simultaneously 
and equally hypertrophied.§ 

This doctrine has been challenged by Sir W. Gull and Dr. 
Sutton, in a recent communication to the Medico-Chirurgical 
Society of London,|| and mainly on the evidence afforded by 

* As stated by Quain, loco antea citat. 

+ Reports of Medical. Cases, 1827, vol. ii., part i., and Guy's Hospital Reports, vol. 
ica sire of the Kidneys, 1852, and Medico-Chirurgical Transactions, passim, 
during the preceding six years. 

§ Medico-Chirurgical Transactions, vol, xxxiii., and British Medical Journal, 
March 7th, 1868, and June 8th, 1872. 


|| Lhe Pathology and Symptoms of the Contracted Kidney, etn y called Gouty or 
Oirrhosed Kidney, June, 1872. 
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microscopical examination of the arterial coats. They hold that 
the change in the minute arteries consists in thickening of the 
' intima and adventitia, from a deposit of “ hyaline-fibroid ” 
material in the arterioles, and “hyaline-granular” in the ca- 
pillaries; which, in the intertubular and intervascular connective 
tissue, assumes a fibroid character. This change induces a con- 
dition which they propose to designate “ arterio-capillary fibro- 
sis.” It takes place in the minute arteries throughout the body, 
but especially in those of the pia mater, and it may be unaccom- 
panied by any change in the kidneys. Hence, according to 
them, hypertrophy of the heart; which, being due to increased 
muscular action of the organ, consists in increased development 
of its muscular structure exclusively, and differs from hyper- 
plasia or connective tissue hypertrophy, the product of irrita- 
tion, as from the excessive use of alcohol. 

Thus, when the heart is found hypertrophied in connexion 
with chronic renal disease, the primary cause of enlargement of 
that organ should be sought, not in the kidneys, but in the 
minute arteries and capillaries, the “fibrosis” of which would 
constitute the point de départ of the series of organic changes, 
including that of the heart. I am not aware, however, that any 
examples of cardiac hypertrophy have been adduced, which 
were traceable to such change in the arteries, to the exclusion of 
all other possible causes.* 

These pathologists, in short, hold that fibroid change in the 
kidneys alone is not competent to produce hypertrophy of the 
heart ; that, where this structural change of the kidneys is pri- 
mary, as in young persons, it may be fatal by uremia, without 
having produced either thickening of the arterioles, or hyper- 
trophy of the heart. The conclusions at which they have 
arrived are summarized by Sir W. Gull, as follows :} “ That there 
is a diseased state coming on about the middle period of life, 
which is characterized by a morbid formation of fibroid, or 


* Vide Dr. Murchison’s case, Ziansactions of Pathological Society of London, 
vol, xxii. 


+ See an example of this kind, exhibited by Dr. Murchison, and already referred 
to 


{ British Medical Journal, December 28th, 1872. 
‘ 31 
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hyaline-fibroid tissue, in the arterioles and capillaries: that this 
is accompanied with atrophy of the adjacent tissues in vary- 
ing degrees: that this morbid change commonly begins in the 
kidneys, but may begin primarily in other organs: that the 
contraction and atrophy of the kidneys is not a cause of the 
disease, but only part and parcel of the general morbid state: 
that hypertrophy of the heart is due to changes in the arterioles 
and capillaries, whereby their elasticity is diminished, and so the 
blood retarded: it is not due to a morbid condition of the blood 
itself: that the blood may be fatally affected by disease of the 
kidneys, without producing any change in the heart, provided 
the morbid condition of the vessels alluded to is absent: that 
the causes which lead to these vascular changes are not yet fully 
elucidated: that they have an alliance with senile conditions, 
though, probably, they are in their nature distinct.” 

This much, at least, is certain, that in the class of persons, 
and at the period of life when cirrhosis of the kidneys is most pre- 
valent, namely, in the gouty, and after the age of forty years, 
disease of the arteries of the first, second, and third order, con- — 
sisting in tortuosity of the vessel and rigidity of its coats, is 
likewise most common ; and that with these two conditions, 
hypertrophy of the left ventricle of the heart, with or without 
valvular disease, is invariably associated. 

It is no less certain that in some cases, no doubt few in num- 
ber, granular degeneration of the kidneys, and hypertrophy of 
the left ventricle, may coexist without arterial or valvular 
disease. This is likewise the opinion of Dr. Grainger Stewart;* 
and, further, these changes may occur at a period of life, and 
under such other circumstances as preclude the supposition that 
general arterio-capillary fibrosis was present. Case 27 (Marianne 
Carroll) is a good example of this kind. This girl was only 
nineteen years of age, and her illness dated back not more than 
twelve months. The kidneys were granular, weighing two and 
a-half, and three ounces respectively. The heart weighed nine- 
teen ounces, the left ventricle was greatly hypertrophied ; and 
there was no arterial or valvular disease save recent congestion 
of the mitral. 


* British Medical Journal, November 15th, 1873. 
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Doctor George Johnson has, after a careful personal inspec- 

tion, criticized the microscopical preparations offered in support 
' of this theory, declaring that the alleged changes were due, not 
to a morbid process, but to soaking in glycerine and acetic acid. 
I do not think his objections have been satisfactorily answered, 
or that his doctrine has been in any measure disturbed by these 
investigations. 

The condition of muscular hypertrophy was first made out in 
the minute arteries of the brain, which, owing to the facility 
presented by them for examination, from the laxity of their 
areolar connexions, were specially selected for this purpose ; but 
it exists in no less degree in the corresponding vessels of other 
parts of the body. 

Thickening of the muscular element of the walls of the sys- 
temic arterioles, as described by Dr. Johnson, is, no doubt, a 
contributory, although only a secondary, cause of left ventricular 
hypertrophy. It is but the result of a reaction, or effort at self- 
adjustment of these vessels, which, subjected for some time to in- 
creased pressure from the left ventricle, undergo proportionate 
development, and acquire a corresponding power of resistance. 
This resistance, in turn, reacts upon the left ventricle, and de- 
termines still further hypertrophy of its walls. 

Action and reaction, with alternate increase of muscularity of 
the ventricle and of the minute arteries, might thus go on indefi- 
nitely, were it not for failure of nutrition, and consequent tissue 
deterioration, in both. In the ventricle this assumes the charac- 
ter of fatty degeneration of the muscular fibre, and induces 
debility and dilatation; whilst in the arteries it consists in a 
similar change of the contractile fibre-cells, and atheroma of 
the middle coat, with consequent lability to aneurismal dilata- 
tion and rupture. 

Bright found the heart enlarged, without pericarditis or valve- 
disease, in twenty-nine out of one hundred cases of albuminuria. 
In seventeen of these cases the left ventricle was the portion of 
the heart affected; and in the remaining twelve the part is not 
mentioned.* Whilst regarding the increased development of the 
left ventricle in albuminuria as the result of its abnormal func- 


* Guy's Hospital Reports, vol. i., 1886. 
oe 
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tional activity, and the latter as due to the stimulating quality 
of the blood by retained excreta, he considered that this operated, 
not alone indirectly through the spasmodic resistance to the 
circulation which it induced in the small arteries, but also 
directly upon the heart itself. 

Jaccoud* is disposed to accept, in part, the mechanical expla- 
nation of hypertrophy of the left heart in renal disease pro- 
pounded by Traube; but, in many cases, he thinks with Bright, 
it may be due to the altered state of the blood. 

Doctor Grainger Stewart gives the following as the propor- 
tions in which hypertrophy of the heart was present in the 
different forms of Bright’s disease-+ Of the “inflammatory 
form,” it was present, and apparently referable to the disease of 
the kidneys exclusively, in the proportion of 40 per cent., the 
proportion increasing with the progress of the disease up to the 
last stage, when it amounted to 100 per cent. Of the cases 
fatal in the first stage, hypertrophy was present in the propor- 
tion of 12 per cent.; of those fatal in the second stage, in the 
proportion of 38 per cent.; and of those fatal in the third stage, 
or that of contraction, it od in the proportion of 100 per 
cent.t 

In the “amyloid form,” it existed only in the proportion of 4 
per cent. of the cases; and in all these the disease of the kidneys 
was in its third, or csitoylbie stage. 

Of cases of the “cirrhotic form,” 46 per cent. exhibited en- 
largement of the heart, assignable to no other cause. 

Oya states that the left ventricle was hypertrophied in 
twenty-one cases out of twenty-six of granular disease of the 
ot. . § 

e connexion between chronic renal disease and left ven- 
fgeoular hypertrophy, as cause and effect, may, therefore, be 
regarded as well established ; and the progress of the latter affec- 
tion, its consequences, and the collateral changes in other organs 
and tissues, fully ascertained. 


* Clinical Lectures on Medicine, delivered at the Charité Hospital, Paris, 1867. 
“+ Bright’s Diseases, 1868, p. 41. 

t Opus citat., second edition, p. 90, 

§ Loco citat. 
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Amongst the mechanical causes of hypertrophy of the heart, 
Roger mentions the pressure made upon it by a deformed 
» thorax.* This is, no doubt, a not infrequent cause of hypertro- 
phy with dilatation of the right side of the heart, as previously 
stated by Rokitansky, owing to the mechanical impediment 
usually presented to the circulation through the lungs; but the 
left side is not affected, except secondarily and remotely, and 
then by dilatation only. 

Doctor Law maintains that, in the absence of patency of the 
foramen ovale and of an imperfect septum ventriculorum, hyper- 
trophy of the right ventricle is scarcely ever met with. In the 
exceptional cases, hypertrophy of the right ventricle is, in his 
opinion, due to the stimulating action upon it of the arterial 
blood which finds entrance from the left side I have already 
expressed the opinion that hypertrophy of the right ventricle is 
very rare. The pathological associations in which it may occur 
are, no doubt, chiefly those mentioned by Drs. Law and Yeo 
(vide p. 492); but others should be admitted ; for example, the 
pressure of a tumor, aneurismal or cancerous, upon the trunk of 
the pulmonary artery. 

There may, indeed, be hypertrophy of the right ventricle from 
emphysema of the lungs exclusively, as mentioned by Stokes,t 
and without its being indicated by precordial dulness, or by 
such only in a slight degree. I have, myself, exhibited before 
the Pathological Society a heart illustrative of the truth of this 
remark. 

Doctor Clifford Allbutt§ would constitute mechanical diseases 
of the heart, I think unnecessarily, a distinct class. He states 
the form which they assume, and their relative frequency of 
occurrence to be the following: & 

1. Dilatation of right ventricle. “ 

2. Dilatation of left ventricle. < 

3. Hypertrophy of left ventricle, or of both ventricles. 

4. Chronic inflammation of aorta, and aortic valves. 

5. Dilatation of aorta, 

* Jounal of Practical Medicine and Surgery, November, 1866, 
+ Pathological Society, April 14th, 1866, 


{ Dublin Journal, vol. ix., old series, 
§ St. George's Hospital Reports, vol. y., 1870. 
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6. Incompetency of aortic valves. 

7. Further compensatory hypertrophy of left ventricle. 

8. Loss of compensatory power of left ventricle, with rapid 
failure, and often with mitral regurgitation. 

These views are in some respects original; but I cannot coin- 
cide in the opinion of the author, that there is anything peculiar 
in the pathology of these cases, either as to the nature of the 
morbid changes, or the mode and order of their appearance. 

Aneurism of the aorta has been, by many eminent authorities, 
regarded as a cause of hypertrophy of the left ventricle. Bertin 
has so regarded it ;* so also have Rokitansky,+ and Fuller;+ and 
Lebert, Niemeyer, Oppolzer, and Bamberger, on the authority of 
Professor Axel Key of Stockholm.§ The last named eminent 
writer, however, declares that aortic aneurism has no such effect 
upon the heart, however rational it may seem to expect that it 
should. He has, on the contrary, met with examples of atrophy 
of the heart in connexion with aneurism of the arch of the aorta. 
When the valves are healthy, aneurism, in his judgment, exer- 
cises no influence upon the heart in regard to its size, form, or’ 
condition in other respects, and when hypertrophy or dilatation 
exists, it is due to an accompanying valvular lesion. The ab- 
sence of hypertrophy he attempts to explain, by assuming an 
interrupted pulmonary circulation through pressure of the aneu- 
rism upon the pulmonary artery, its branches, or upon the lungs 
themselves. The tumor, moreover, by abstracting largely from 
the quantity of blood in actual circulation, tends to diminish 
rather than to increase the volume of the heart; and lastly, it 
favours this result, in his judgment, by impairing general nutri- 
tion, and inducing a state of anzemia. 

But pressure of an aortic aneurism upon the pulmonary 
artery, or upon the ‘lungs, of such a kind as to obstruct the 
circulation in them, is certainly an exceptional occurrence. 
Whilst, as long since shown by Dr. Stokes, aortic aneurism 
does not entail failure of nutrition, or anemia, except where 


* Traité des Maladies du Cewr, p. 350. 

+ Pathological Anatomy, vol. i., p. 168. 

+ Diseases of the Chest, p. 659. 

§ Medical Times and Gazette, June 4th, 1870. 
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it presses upon and obstructs the thoracic duct. Putting out 
of consideration, however, the soundness of his reasoning, the 
- statistics furnished by Professor Axel Key are of great value 
as a contribution towards the settlement of this question. He 
has had, in all, seventeen cases of aneurism of the aorta; and 
all, with one exception, situated near the heart. Yet, in no 
single instance were the walls of the heart hypertrophied ; in 
comparatively few were they even of normal thickness; and in 
all the remaining cases they were actually thinned, either with- 
out any, or with a very partial and localized dilatation of the 
left ventricle. Instead of hypertrophy, he avers that, taking 
into consideration the actual volume of the left ventricle, he has 
found atrophy of the walls of that chamber to exist in the ma- 
jority of cases, even of large aneurism of the arch of the aorta. 
Long previously, however, as Axel Key has admitted, Dr. Stokes 
had declared that the connexion* of hypertrophy of the heart 
with aneurism of the aorta, was only accidental. He says: “In 
some instances, hypertrophy has preceded the aneurism, or there 
has been a deficient state of the aortic valves; but where the heart 
or its valves have not been previously engaged, there is no reason 
to believe that the existence of aneurism, in any portion of the 
aorta, throws additional labour on the heart, and hence we 
commonly find a healthy heart coexisting with a vast aneu- 
rism.”t My own statistics are drawn from a total of twelve 
cases of aneurism of the intra-thoracic aorta, ten of which 
engaged the arch, and two the inferior portion of the vessel. 
Ten of the patients were males, and two females; and in two 
only out of the twelve, valvular disease existed, and this to a 
very trivial extent. Seven of the cases were fatal. The average 
duration of aneurism in these seven, as calculated from the most 
reliable evidence that could be obtained, having been eleven 
months and eleven days. 

Of these seven, only two, aged thirty-three and fifty-six re- 
spectively, exhibited hypertrophy of the heart; and this but in 
a very slight degree, and affecting equally the right and left 
ventricle. Both these last mentioned cases presented extensive 


* Tbid., June 11th and 18th, 1870. 
t Diseases of the Heart and Aorta, 1854, p. 579. 
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and advanced atheroma of the aorta; the subjects of both were 

intemperate, and -one of them was, moreover, a man of very 

laborious habits, a porter in the egg-market, and accustomed to 

lift and carry heavy hampers some distance upon his shoulders. 

The other, an architect by profession, was likewise of active 

habits, accustomed to long walks, and to the ascent of high scaf- 

folding in his professional avocation. The aneurism in both en- 

gaged the arch of the aorta. In two other cases out of the seven, 

the heart was in a state of atrophy. The ages of these patients 

were thirty-four and twenty-eight respectively ; both were in- 

temperate, and in both the seat of aneurism was the descending 

portion of the aorta, below the arch. The aneurism in the latter 

of these (William Fay) was of enormous size, displacing the 

heart and liver, and descending into the abdomen. There was 

“slight” atheroma of the arch in one of these two, and in the 

other the vessel was apparently sound, except in the seat of the 

aneurism. In the three remaining cases of those which were 

fatal, the heart was normal as to size and capacity. The ages of 
the patients were, thirty-one, forty, and fifty-four years respec- 
tively. Two were temperate (one a female) ; the aorta was 

“highly” atheromatous in one; and no note as to the state of 
this vessel exists in connexion with the other two cases. 

From the foregoing statistics I conclude that aneurism of 
the aorta, in any portion of its course, is alone not capable 
of giving rise to hypertrophy of the left ventricle ; that it is 
quite as often associated with atrophy, as with hypertrophy of 
that chamber; that it is more frequently associated with a nor- 
mal condition of the left ventricle, as to capacity and thick- 
ness of walls, than with either hypertrophy or atrophy of it; 
and, finally, when hypertrophy of either ventricle is actually 
found in association with aneurism of the aorta, it is, in the case 
of the left ventricle, either anterior in date to the aneurism, or, 
if cotemporaneous with it, the result of a different and coexist- 
ing lesion, generally valvular. The occurrence of hypertrophy 
of the right ventricle, in connexion with aneurism of the aorta, 
is nothing more than a coincidence, the result of obstruction in 
the pulmonary circulation; it is in no degree related, as Fuller 
surmises, to reflected obstruction in the aorta. 
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The singular combination of symptoms constituting Graves’ 
or Basedow’s disease, namely, persistent palpitation of the 
heart, enlargement and pulsation of the thyroid body, and pro- 
jection of the eyes, has been by some authors regarded as a 
cause of hypertrophy of the heart. According to Stokes, the 
affection consists essentially in functional disturbance of the 
heart, which may be followed by organic change; namely, hy- 
pertrophy and dilatation of the left ventricle. He adduces two 
examples from the writings of Sir H. Marsh and Professor R. W. 
Smith of Dublin, in both of which death was the result of inter- 
current disease ; and in both there was hypertrophy and dilata- 
tion of the left ventricle; but both likewise presented valvular 
disease. In Marsh’s case the auriculo-ventricular valves on the 
two sides of the heart were thickened on the margins, and the 
auricles were much dilated, showing that reflux upon them had 
been for some time in operation. In Professor Smith’s case, 
hypertrophy and dilatation existed in a still higher degree, 
although the valve affected (the semilunar of the aorta) presented 
only the “slightest appearance” of structural change.* With 
coexistent valvular lesion, it must be conceded that the evidence 
afforded by these two cases is not conclusive in support of the 
alleged dependence of left ventricular hypertrophy upon the func- 
tional excitement of the heart in Graves’ disease. 

Trousseau regards the affection as “a neurosis which princi- 
pally affects the heart and the supra-diaphragmatic arteries.” 
He says, the heart may present temporary alterations, similar to 
those which are met with in pregnancy; and in rare cases the 
cardiac lesion is permanent when the neurosis has been of long 
duration. The temporary lesion of the heart in pregnancy, 
alluded to by Trousseau, is undoubtedly hypertrophy ; hence, it 
would seem that in the rare instances adverted to by him, the 
permanent lesion was of that character. He has met with hy- 
pertrophy in Graves’ disease unaccompanied by valve lesion ; 
but, as he judiciously remarks, this condition may have pre- 
ceded the advent of the disease in question.+ 

Graves himself considered the cardiac lesion, in the affection 


* The Diseases of the Heart and the Aorta, p. 297. 
+ Clinical Medicine, Sydenham Society’s edition, yol. i., p. 571-88. 
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which now bears his name, to be passive dilatation, temporary or 
permanent. 

Niemeyer denies the occurrence of secondary dilatation with 
hypertrophy of the heart in this affection ; but admits that when 
it is fatal, which is very rarely the case, weakness and gradual 
dilatation of the heart, followed by anasarca and cedema of the 
lungs, are the immediate causes of death.* | 

Professor Austin Flint has had under observation six exam- 
ples of this affection, and in one only was there valve-disease. 
In the remaining five, when first examined, there was no en- 
largement of the heart; but in one of these enlargement was 
subsequently produced by long continued functional derange- 
ment. He regards the heart affection as the primary lesion, 
and enlargement of that organ as a usual consequence of the 
disease when chronic. He gives the case of a female, aged 
twenty-eight, in which, at first, no evidence of hypertrophy 
could be detected: after an interval of eight years, however, 
notable enlargement of the heart had been produced, as judged 
by displacement of the organ outwards, and increase of pre-~ 
cordial dulness. She died a few months subsequently, and the — 
heart was found to weigh twenty ounces ; but the kidneys were 
fibrous, and weighed fowrteen ounces and a-half+ The words 
given in italics render this case valueless as evidence of a patho- 
genetic connexion between Graves’ disease and hypertrophy of 
the heart. ; 

In a future chapter I shall have occasion to discuss at length 
the pathology of this disease. Here it will suffice to observe, 
that I regard it as primarily and essentially a disease of debility, 
and belonging to the class of cardiac neuroses. Organic lesion 
of the heart, as due to this disease, is exceptional, and when 
present, and dependent upon it exclusively, I believe it consists 
invariably in dilatation with thinning of the walls of the heart. 
I have treated, since I have been an hospital physician, seven 
cases of the affection, and of all these I have made careful and 
repeated examination, and kept copious notes. There was no 


* Text-Book of Practical Medicine, translated by Humphreys and Hackley, vol. i., 
p. 374. ; 
+ The Diseases of the Heart, third edition, 1870, p. 811-17. 
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death amongst them whilst under my observation, and therefore 
I have no post mortem evidence to adduce. But from physical 
eexploration I am able to state, with certainty, that enlargement 
sof the heart existed only in two out of the seven cases, and in 
cone of these two there was a systolic murmur at the apex, lead- 
jing to a well-grounded suspicion that structural disease of the 
mitral valve existed, and was the cause of hypertrophy. In the 
ssecond of these cases, the disease had lasted eight years, and the 
yphysical evidence led to the diagnosis of dilatation, rather than 
\hypertrophy of the heart. 

Males are more frequently affected with hypertrophy of the 
theart than females, in the proportion of two to one, according to 
’Walshe,* and it is more common in advanced age than in youth, 
‘according to the same authority. Vanderbyl found, out of forty 
‘examples of hypertrophy, thirty-four in males, and only six in 
ifemales. The proportion of two to one, in favour of males, may 

be accepted as an average; a difference which, no doubt, arises 
from the more laborious duties devolving upon the male sex in 
‘all civilized communities ; not from any inherent proclivity in 
sex, as such. As regards individuals, duties which impose more 
physical labour, and more exposure to extremes and rapid vicis- 
situdes of temperature, entail proportionately greater liability to 
hypertrophy of the heart. | 

The rate of progress of hypertrophy is liable to great variety, 
according to its cause, the habits and age of the patient, and the 
comforts with which he is surrounded. Hope mentions a case 
which ended fatally within a year; and another with adherent 
pericardium and dilatation, in which death occurred in nine 
months from the date of first reported illness.+- 

Bertin mentions a case of simple hypertrophy, which he 
believed to have been developed in fifteen days. (!) 

The renal form is that which soonest ends in death, because, 
when it occurs, formidable disease of another and a vital organ 
has already attained an advanced stage of progress. 

Next in order are those acute forms of hypertrophy from 
rupture of the aortic or mitral valve. But in none of these cases 


* Opus citat., p. 281. t Opus citat., p. 278. 
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is hypertrophy the sole, or even the chief cause of a fatal issue, 
although it may precipitate that event through pulmonary 
hemorrhage, or by rupture of a diseased cerebral artery. It may 
also promote an unfavourable issue otherwise, by constituting a 
necessary step towards tissue-degeneration and dilatation of the 
heart, and failure of the circulation. ° 

If the habits of the patient be dissipated, and Neneh calcu- 
lated to impair nutrition; if, at the same time, they be laborious, 
to the extent of Sieioctas an impaired organ ; if the patient be 
of advanced age, and thereby more prone to degenerative change 
of tissue; and, finally, if the wants of the body, as to food, rai- 
ment, and external heat, be inadequately supplied, the progress 
of hypertrophy of the heart to a fatal issue will attain its maxi- 
mum rapidity. 

Doctor Gerald F. Yeo exhibited before the Pathological So- 
ciety of Dublin,* a morbid specimen, illustrative of the depend- 
ence of hypertrophy of the right ventricle upon atheromatous 
degeneration of the pulmonary artery. A woman, aged thirty- 
two years, subject to congestion of the lungs, and who had been’ 
under observation for six years preceding, was admitted into the 
Whitworth Hospital for valvular disease of the heart, following 
acute rheumatism. The lungs exhibited several distinct foci of 
sanguineous infarction, and the branches of the pulmonary 
arteries leading to these were plugged with hard laminated 
fibrin. The pulmonary arteries, to their finest divisions, were 
dilated and inelastic, and their inner coat was marked with — 
dull yellow patches of atheromatous degeneration. The auricles 
were dilated, and their appendices were filled with dry crumb- 
ling fibrin. The mitral orifice was contracted in an extreme 
degree, and the mitral valve greatly indurated. The aortic 
valve was thickened and insufficient. The left ventricle was 
hypertrophied, and the right ventricle dilated and greatly hy- 
pertrophied ; its walls were firm, and in some places three- 
fourths of an inch thick. The aorta was healthy. The 
tricuspid valve was thickened. Dr. Yeo remarked that en- 
gorgement of the lungs, though it may have aided, was of itself 
incompetent to produce this extreme hypertrophy of the right 


* Meeting, December 14th, 1872. 
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ventricle, which, in his judgment, was caused by the morbid alter- 
tion in the pulmonary artery. 

’ The symptoms and signs of hypertrophy must be considered sepa- 
cately, in reference to each of the different forms of the affection. 

For the differential diagnosis, Corvisart relied mainly on the 
egeneral condition of the patient, and the character of the pulse. 
In “active aneurism” (dilated hypertrophy), the patient is 
jsstrong, and the pulse strong, hard, and vibrating, and there is 
visible pulsation of the carotids; whilst in the “passive” form 
(dilatation) there is general debility, and the pulse is feeble, 
‘soft, and weak.* 

Morgagni also relied upon these symptoms as evidence of the 
‘dilated form; but Bertin held that they belonged not to this, but 
to the “simple” form of hypertrophy, of which he gives three 
examples (observations 34, 75, and 76) affecting the left ven- 
tricle, and remarks on the absence of lividity of face, capillary 
engorgement, cedema, and oppression ; all of which, he adds, are 
present in hypertrophy with dilatation, and are due to the latter 
condition. Hypertrophy of the left ventricle tends to produce 
cerebral congestion and apoplexy, epistaxis, and congestive in- 
flammation of the eyes; and hypertrophy of the right ventricle 
tends similarly to the production of pulmonary apoplexy. These 
forms of congestion he distinguishes as “active ;’ and apoplexy 
supervening on them he designates “cowp de sang.” + 

In “simple” hypertrophy Bertin says the sounds of the heart 
are more dull, remote, and prolonged than natural, but limited to 
the precordium; and in the “concentric” form the sounds are 
still more masked, and contrast with the force of the impulse. 

In excentric hypertrophy, the sounds are louder, clearer, and 
more extensively diffused than in health, representing the coup 
de marteau, and are audible posteriorly. 

Hypertrophy without complication, he declares, involves no 
alteration of rhythm, but it predisposes to palpitation on exer- 
tion; and when intermittence or great irregularity of the heart’s 
action is observed in connexion with hypertrophy, it is due to 
other lesions with which the hypertrophy is associated, e9., 
narrowing of the orifices, or aneurism of the aorta. 


* Opus citat., p. 130. + Opus citat,, p. 283-9, and 850-1. 
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_ Respiration, according to Bertin, is not affected by uncompli 
cated hypertrophy, except when the latter is excessive, and pre- 
sents a mechanical impediment to the expansion of the lungs; 
and in the concentric form, when the same embarrassment to 
respiration should exist as in the case of a contracted orifice, 
He dwells upon the fact, not previously recognized, that hyper- 
trophy does not, of itself, impede the circulation, save in the con- 
centric form; and that the effects hitherto attributed to it were, 
in reality, due to a preexisting organic lesion, which gave rise 
equally to the hypertrophy and to the symptoms ascribed to it. 

Hypertrophy of the left ventricle is characterized by pulsa- 
tion, strongest in the region of the left fifth and sixth costal 
cartilages ; and hypertrophy of the right ventricle by pulsation 
of greatest force at the lower end of the sternum, and stronger to — 
the right than to the left of that point. The latter is likewise 
distinguished by “active” hemoptysis and jugular pulsation or 
“fluctuation,” which, though regarded by Lancisi as indicative 
of right ventricular hypertrophy, was justly regarded by Bertin 
as symptomatic rather of dilatation of the ventricle and inade- 
quacy of the tricuspid valve. 

The combination of hypertrophy of both ventricles in different 
forms may be recognized by adverting to the place of greatest 
intensity, and to the character of the pulsations and sounds of 
the heart. Hypertrophy of the auricles is characterized, he says, 
by the muffled quality of the second sound.* 

The authority of Bertin is so justly high, and his opinions so 
fully representative of the knowledge of his time in this depart- 
ment of clinical medicine, that I have deemed it desirable to 
state them thus at length, in order to shew in what modern 
teaching would correct and supplement his rules of diagnosis. 

Intermittence and irregularity of the action of the heart, occur- 
ring in connexion with hypertrophy, should not be regarded, as 
justly stated by Bertin, as arising from hypertrophy as such. He 
was, however, wrong in regarding these symptoms as indicative 
of narrowing of any of the orifices of the heart, or of aneurism 
of the aorta, They indicate rather degeneration and dyseesthesia 
of the heart, and dilatation of the left ventricle. In enumerat- 


* Traité des Maladies du Cewr, 1824, p. 350, et sutvantes, 
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ling the topical signs of hypertrophy, Bertin omits all mention of 
tthe most valuable of them, namely, displacement of the point of 
vapex-pulsation to the left. 

The value of hemoptysis, as a symptom of hypertrophy of the 
iright ventricle, is certainly very equivocal ; many other diseases 
‘of the heart are more likely to give rise to it, and notably con- 
‘striction of the mitral opening. But, even were this not so, it 
‘would be impossible to distinguish active from passive heemop- 
{tysis with sufficient precision, for the purpose of differential 
(diagnosis. ra: 

The error of attributing the second sound of the heart to 
‘the contraction of the auricles, which was common to Bertin, 
Laennee, and Bouillaud, and led these eminent men and their 
disciples into many and grave mistakes in physical diagnosis, 
has been discussed in a previous chapter, and needs only to be 
mentioned here. 

Bouillaud mentions as primary and essential symptoms of 
hypertrophy, augmentation of the force and extent of the pulsa- 
tions, and increased loudness of both sounds of the heart; and 
extension of dulness in, and sometimes arching or prominence 
of the precordium.* 

But exaggeration of the sounds is characteristic of the mixed 
form only where dilatation is in excess of hypertrophy, as he 
elsewhere admits. In the simple form, the sounds are dulled. 
Percussion-dulness is not necessarily increased, for example, 
where the anterior edges of the lungs are emphysematous, and 
overlie the pericardium; and prominence of the pericardium is 
not only possible in acute pericarditis with copious liquid effu- 
sion in the child, but infinitely more common than it is in 
connexion with hypertrophy at any period of life. He adopts, 
from his teacher Bertin, the error of attributing derangement of 
rhythm to stenosis of one or other of the orifices of the heart, 
and omits, as Bertin did, to mention the actual cause of irregu- 
larity, namely, degeneration of the muscular substance of the 
heart. Laennec states that, whilst moderate hypertrophy of the 
ventricles causes dulness of the first sound, and exaggerates the 
natural rhythm of the heart by prolongation of the long pause, 


* Traité Clinique, tom. ii, p. 440. 
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extreme hypertrophy prolongs the systole, and either completely 
masks the first sound, or admits only a faint murmur like that 
of respiration. There is an obscure and distant movement which 
gradually increases, lifts the ear, and gives the sensation of a 
shock. The ventricular contractions run almost into one another, 
and there is scarcely any interval of repose, the second sound 
being curt, and almost or entirely lost.* 

NG symptoms of hypertrophy of the left ventricle, Laennec 
mentions a full and strong pulse; strong and visible impulse; di- 
minution or absence of percussion-resonance in the precordium, 
and florid complexion; but adds, with truth, that none of the 
symptoms are constant. Laennec, like Bertin, omits all mention 
of displacement of the apex and extension of percussion-dulness 
to the left, as signs of hypertrophy of the left ventricle. 

According to Hope, prominence of the precordium and “a 
double jogging impulse” are symptomatic of an hypertrophied 
heart, fixed by adhesion of the pericardium.+ He truly remarks 
that the pulse in hypertrophy, complicated with “valvular and 
other lesions,” is liable to many and great modifications, which ~ 
represent rather the complications than the hypertrophy ; but in 
left ventricular hypertrophy of the simple form, and free from 
complication, it is regular, strong, full, and tense; it swells gra- 
dually and with force, expands largely, and dwells under the 
finger, and in anemic subjects it is accompanied with a thrill. 
In hypertrophy with dilatation, provided the former condition 
predominate, these characters of the pulse are still more decided ; 
but when dilatation is in excess of hypertrophy the pulse is 
soft and compressible. In concentric hypertrophy the pulse is 
tense, but small; and where this condition exists in an extreme 
degree, it is eet and small. 

He holds that dyspnoea, venous congestion of the lips, and 
passive hemorrhage, may be caused by uncomplicated hyper- 
trophy, through embarrassment of the capillary circulation ; and 
that angina, although characteristic of no particular lesion of the 
heart, is often associated with hypertrophy. 

The impulse of the heart is strong, heaving, and sustained, in 


* Traité d’Auscultation Médiate, 1826, tom. ii., p. 411. 
+ A Treatise on the Diseases of the Heart, etc. p. 238. 
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sroportion to the degree of hypertrophy and accompanying dila- 
sation ; and in both the excentric and simple forms Hope notices, 
vith especial emphasis, the existence of a “diastolic impulse,” 
vor the discovery and interpretation of which he justly claims 
eredit. 

In reference to this sign, he says: “It is occasioned by the 
liastole of the ventricles, during which action the heart sinks 
yack from the walls of the chest, and this sinking back termi- 
aates in a jog, or shock, occasioned by the refilling of the ven- 
sricles, and constituting the diastolic impulse in question. It is 
stronger, ceteris paribus, in proportion as the heart is thicker 
wd more capacious. Accordingly, I have found it strongest in 
nypertrophy with dilatation ; but it may also be very consider- 
vble in simple hypertrophy. In the healthy heart it is not per- 
septible ; neither is it in dilatation without hypertrophy.’* 

Hope agrees with Laennec in thinking the ear, applied to the 
stethoscope, the most delicate medium for the appreciation of 
ccardiac impulse. Jugular pulsation he regards as a sign of 
dilated hypertrophy of the right ventricle, maintaining that the 
double venous fluctuation is due, the lesser, to the wave of blood 
urged on by the contraction of the auricle towards the distended 
wventricle, and thence reflected upon the superior cava and its 
itributaries; and the greater, to the sudden and powerful contrac- 
ition of the ventricle upon the mass of blood filling its cavity, and 
ithe consequent repulsion upon the auricle, and through it upon 
‘the jugular veins, of a column of blood, equivalent in sectional 
‘area to the surface of the tricuspid valve thus suddenly and 
{forcibly raised by the contraction of the ventricle. 

The heart, he says, occupies a low position in hypertrophy, ex- 
‘cept when fixed by adhesion of the pericardium, and the sounds 
‘are modified according to the form of hypertrophy actually pre- 
‘sent. Thus, in simple hypertrophy the first sound is dull and 
yprolonged in proportion to the degree of thickening of the walls, 
‘whilst the second sound is feeble, and the interval of repose is 
‘shortened because of the increased length of the first sound. 

In concentric hypertrophy, he says, both sounds are propor- 
‘tionately weaker; and in the simple and concentric forms alike, 


— 


* Opus citat., p. 271-2, 
32 
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the first sound is scarcely audible at the upper part of the ster- 
num and beneath the clavicles, whilst the second is distinctly 
heard. Where both ventricles are thus altered, the transmis- 
sion of the sounds is restricted to the narrowest limits. 

In hypertrophy with dilatation the sounds are loudest, and 
during palpitation they attain their utmost intensity. The first is 
abrupt at its commencement, and prolonged, whilst the second 
is simply intensified ; both are extensively transmitted through 
the chest, and distinctly audible at all points of its surface, even 
behind, especially in children and thin persons. 

Where dilatation predominates, the first sound, he says, is not 
so loud or prolonged as in the preceding variety, whilst the 
second is louder than natural, but otherwise unaltered. 

Both the impulse and the sounds are diminished by general 
debility, induced by exhaustion from any cause; by acute and 
chronic affections of the lungs; and by approaching dissolution. 

I have already expressed the opinion, that precordial promi- 
nence is not characteristic of hypertrophy, because proportion- 
ately more frequent in hydro-pericardium ; and that elevation’ 
of the point of apex-beat, without any discoverable cause of © 
excentric pressure on the heart, is indicative of adhesion of the 
pericardium exclusively. The “double jogging impulse” in- no 
respect differs from the double impulse, systolic and diastolic, 
to be presently noticed. 

Symptoms of venous engorgement are certainly not character- 
istic of uncomplicated hypertrophy in any of its varieties, quite 
the reverse; and dyspncea is so only in a qualified sense; namely, 
when the hypertrophy is excessive, and incommodes the lungs by 
its mere bulk and pressure; or when it is induced by unwonted 
physical effort of any kind. The capillaries are not engorged 
as a consequence of uncomplicated hypertrophy. When they are _ 
in that condition in connexion with hypertrophy, the cause of 
the hypertrophy is also the cause of the capillary engorgement ; 
e.g., valvular disease. In the early stages of hypertrophy the 
capillaries are not engorged, but in a state of active hyperemia. 
When, however, in the latter stages, the heart begins to fail, 
passive congestion of the capillaries and veins ensues: a change 
due, not to hypertrophy, but to the atrophic and degenerative 
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changes of tissue which constitute its inevitable sequele. Then, 

for the first time, the pulse is noticed to be irregular, and dropsi- 

' cal effusion appears. I regard as of no weight against this view 
the case of alleged concentric hypertrophy, causing dropsy and 

other consequences of capillary and venous congestion, adduced 
by Hope,* in the absence of positive evidence that the kidneys 
were not diseased. 

The interpretation of the “diastolic impulse” given by Hope is, 
in my judgment, only partially correct. Such impulse is present 
only where hypertrophy with dilatation exists ; never in simple 
hypertrophy. His explanation of the phenomenon implies two 
coincident and essential conditions: a “sinking back” of the 
heart, and diastole of the ventricles. I believe the latter consti- 
tutes the sole cause; the former having no existence, and, there- 
fore, no share in the production of diastolic impulse. | 

It is no less perceptible when the patient lies face down- 
wards, and no “sinking back” can take place. Further, Hope’s 
theory implies that diastolic impulse takes place at the end 
of ventricular diastole, and coincides, therefore, with auricu- 
lar systole. But, however plausible this doctrine may seem, as 
introducing the element of active impulsion of blood from the 
auricle, it is opposed to observation, which shows that the dias- 
tolic impulse coincides with the second sound of the heart, and 
therefore with the first period of ventricular diastole. My view 
is, that the hypertrophied, dilated, and dense walled ventricle, 
returning by recoil to a state of complete diastole, and becoming 
at the same moment suddenly and rapidly filled with blood by 
influx from the auricle, attains thereby dimensions in excess of 
the antero-posterior diameter of the mediastinum ; and partly by 
its diastolic recoil, and in part by the excentric pressure thus 
exercised upon its internal surface, it is brought suddenly into 
violent collision with the precordium, and becomes the cause of 
sensible impulse. It is, I believe, pathognomonic of dilated 
hypertrophy of an unsoftened left ventricle. With an exagge- 
rated systolic impulse, this phenomenon constitutes the “double 
jogging impulse” previously mentioned, as indicative, according 
to Hope, of hypertrophy, with adherent pericardium; but, as I 


* London Medical Gazette, September 5th, 1839. 
32* 


500 DISEASES OF THE SUBSTANCE OF THE HEART. 


_ think, erroneously so interpreted. Neither the explanation ‘ 

offered by Hope of jugular pulsation, nor his interpretation of 
that phenomenon, is, to my mind, satisfactory. I believe it to 
be due, as already stated, to actual reflux from the right ven- 
tricle ; and that it is, therefore, pathognomonic of tricuspid re- 
gurgitation. There are noticeable in the external jugular veins, 
two distinct movements in such cases: one, a single reflux wave 
of considerable magnitude, coincident with the systole of the 
ventricles and the carotid pulse, and all but abolished by a full 
inspiration ; and the other, a series of ripples, likewise reflux, 
but in no degree influenced by respiration, alternating with the 
larger fluctuations, and occupying the whole interval between 
them. Both these movements may be promptly arrested by 
gentle pressure upon the vein, immediately above the clavicle. 
The former I believe to be due to reflux from the ventricle 
during its systole; and the latter, to reflux from the auricle 
during the series of feeble undulatory contractile movements 
performed by it previous to its final systole. 

The systole of the auricle, properly so called, which immedi-: 
ately precedes the systole of the ventricle, is not productive of — 
distinct venous reflux. The tricuspid orifice bemg thrown 
open at the moment of auricular systole, the blood passes by the 
larger opening into the ventricle; it is urged by the onward 
contraction of the auricle, and its course is favoured by gravi- 
tation, more freely than by the smaller aperture and against 
eravity, back upon the cava and jugular veins. : 

It is possible, however, that a reflux jugular wave may be 
actually produced by right auricular systole; but it would be 
necessarily merged in that of ventricular systole which imme- 
diately follows, and therefore not separately recognizable. 

_ It may be and has been urged against this explanation of 
venous pulse in the neck, that it necessarily implies the concur- 
rent development of tricuspid reflux murmur. But where the 
distention of the ventricle is such as to render the tricuspid 
valve incompetent, its power of contraction is manifestly insuffi- 
cient to educe a murmur. Hence, the extreme rarity of tricuspid 
reocurgitant murmur; so rare, indeed, is it, that I have never 
heard it except in cases, very few in number, in which incom- 
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petency was the result of valvular lesion without distention of 
the ventricle. 

In speaking of an abbreviated interval of repose as a col- 
lateral sign of hypertrophy, Hope does not make it clear to 
which of the-two intervals he refers. The first interval is 
shorter; but the second, or that followmg the second sound and 
preceding the first, is longer than natural, as stated by Laennec, 
because the prolongation of the first sound is effected by suffiz, 
not by prefix; ventricular contraction not anticipating, but trans- 
gressing, its normal period. 

I have not met with an example of the double systolic im- 
pulse which Walshe notices as a sign of excentric hypertrophy.” 
I have occasionally observed, in the early stages of retrograde 
metamorphosis of an hypertrophied heart, an abortive pulsation 
or tick, not represented in the radial pulse, to immediately suc- 
ceed the normal impulse at the precordium. But this is symp- 
tomatic, not of hypertrophy itself, but of the retrogressive 
changes consecutive to that condition. 

Neither can I, in view of the negative and positive signs, admit 
with that eminent observer, the possibility of mistaking excentric 
hypertrophy in a narrow chested subject, for pleural effusion. 

In extreme cases of dilated hypertrophy of long duration, and 
also in early youth, Walshe has noticed bulging of the precor- 
dium, divarication of the ribs on the left side from the second 
to the eighth, and percussion-dulness to the same extent; the 
head of the observer, the body of the patient, and even the bed 
being visibly shaken whilst the stethoscopic examination was 
being conducted. This, I have lkewise witnessed, but only in 
childhood (case T. D.). I cannot agree with him in the opinion, 
that reduplication of the sounds possesses no special significance ; 
neither can I accept his view of its dependence, in regard to both 
sounds, upon inequality of strength in the two ventricles.t I 
believe reduplication of the first sound, as already stated (p. 
165), positively indicates hypertrophy with dilatation; or de- 
rangement of cardiac innervation; and that it depends upon 

* 4 Practical Treatise on the Diseases of the Heart and Great Vessels, third edition, 


1862, p. 32, 
+ Opus citat., p. 288. 
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disturbance of synchronism between the systole of the ventricle, 
and the closure of the corresponding auriculo-ventricular valve. 

Reduplication of the second sound is caused by unequal reple- 
tion of the two ventricles, and consequent derangement of syn- 
chronism in their evacuation, and in the consecutive reaction of 
the aorta and pulmonary artery; the closure of the semilunar 
valves being postponed on the side of greatest ventricular dis- 
tention. 

The doctrine that hypertrophy is capable, per se, of inducing 
murmur at the aortic or mitral orifice by the mere force of con- 
traction to which it may give rise, is quite unsupported by the 
result of my observation. I have repeatedly, however, en- 
countered such a phenomenon; but at the mitral orifice only, in 
hearts, whether hypertrophied or not, dynamically weakened by 
softening of the ventricular walls.* In no single instance have 
I met with aortic systolic murmur not traceable to some definite 
organic lesion of an obstructive kind, either at the orifice or in 
the root of the aorta, which was not manifestly of hemic origin. 
I cannot, therefore, believe in the alleged occurrence of aortic 
systolic murmur from derangement of proportion between a di- — 
lated ventricle and its orifice of exit; or from derangement of 
the line of axis from the orifice of the ventricle to the aorta, till 
conclusive evidence be adduced of its actual occurrence. 

Amongst the general symptoms of hypertrophy, Walshe men- 
tions paroxysms of dyspncea in case of much dilatation, valvular 
obstruction, or pulmonary disease. Dyspneea, occurring in par- 
oxysms in connexion with hypertrophy, I should regard as 
evidence of dilatation and rigidity of the aorta. 

Particular tinting of the face, frequent headache, rushing noises 
in the ears, drowsiness after meals, startings in sleep, and epis- 
taxis, although collectively or singly often present in hyper- 
trophy, are quite as often absent; hence they can be regarded 
only as preswmptive symptoms of that condition. 

Enlargement of the thyroid body is assuredly not a conse- 
quence, and therefore not a symptom of hypertrophy. It is 
commonly associated with excitement of the heart, which may 
or may not be followed by hypertrophy; but in relation to both 
it stands as cause, not as effect. 


* See Chapter III., p, 281. 





SYMPTOMS AND SIGNS OF HYPERTROPHY. 503 


In connective tissue hypertrophy, Quain states that the im- 
pulse is strong and heaving, and the first sound dull; and in that 
‘due to accumulation of fat, which he admits as a apace form, 

without adequate reason in my judgment, the sounds are sharp.* 

In the latter condition the sounds are, no doubt, in most cases 
sharp at the base, owing to the usually concomitant change of 
atheroma of the aorta. But the apex-pulsation is feeble, and the 
apex-sounds faint, and of low pitch, except in the advanced stage 
of concomitant degeneration of the muscular fibres, when the 
sounds, though faint, may be likewise sharp and brief. 

The symptoms and the signs+ of hypertrophy may be divided 
into those which are preswmptive or equivocal, and those which 
are positive ; and each member of these two groups must be con- 
sidered separately in relation to the different forms of hyper- 
trophy specified at page 462. 


EQuivooat,. 
Symptoms. Signs. 
Florid or congested face. Extension of precordial dulness. 
Liability to headache in recumbent Masking of cardiac sounds. 
posture. Extensive diffusion of cardiac sounds. 
Bs to rushing noise in the head 
on stooping, or after exertion. 
55 to violent palpitation after 
; exertion. 
6 to epistaxis. 
oF to vertigo. 


Habitual shortness of breath on exertion. 
Throbbing of the carotid arteries. 


, Positive. 
Large, full, and strong pulse. Displacement of the apex to the left, 
Visible heaving of the precordium. in the absence of excentric pressure. 
Extension of area of apex-pulsation. 
Heaying precordial impulse, perceived 
by the application of the hand. 

Extensive diffusion of impulse. 
Prolonged, dull, and distant firstsound. 
Reduplication of first sound. 
Double impulse. 
Sphygmographic tracing ofhypertrophy. 


* Lectures, loco citat. 

+ For conyenience sake I use the word “sign,” as contradistinguished from 
symptom, throughout this work, as indicating sensory evidence discoverable by 
auscultation, percussion, or palpation. 
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It is unnecessary to discuss here the equivocal symptoms and 
signs, which have but a casual connexion with hypertrophy ; 
each of which may be absent where hypertrophy exists, or may 
be present in its absence, and due to other causes. 

Of the positive symptoms of hypertrophy, the large, full, 
strong, and sustained pulse is amongst the most valuable; it is 
distinguished by the combination of these qualities from the 
pulse of all other morbid states whatever, and is, therefore, 
pathognomonic of left ventricular hypertrophy. It is liable to 
great variation as to firmness, according to the state of the walls 
of the artery examined ; but, it is always of high tension, except 
in the stage of retrogressive change of tissue. 

The absence of pulse of this character would not be of equal 
value as negative evidence in regard to the heart generally; 
because the right ventricle alone may be hypertrophied, and yet 
the pulse may present characters the opposite of those just men- 
tioned. 

In simple hypertrophy of the left ventricle, the pulse is less 
full and sustained, but no less strong, than in the dilated form. — 
The difference, therefore, is only of degree, as between the simple 
and dilated forms of the affection on the left side of the heart. 

Hypertrophy of the right ventricle is nearly always of the di- 
lated form, and the radial pulse exhibits characters derived from 
an obstructed pulmonary circulation, viz., those of smallness, 
weakness, and occasionally even of intermittence or irregularity. 

Visible heaving of the precordium is no less significant of 
hypertrophy, in the assumed absence of aneurism or other tumor 
behind the heart. When the left ventricle alone is affected, the 
movement will be perceived towards or beyond the line of the 
left nipple ; and where the right alone is engaged, it will appear, 
but less distinctly, in the inferior sternal region, and to a vari- 
able distance beyond the right edge of that bone. If both ven- 
tricles be in the state of hypertrophy, the movement of impulse 
will be visible over the entire extent of the precordium, but 
most distinctly at the point of apex-pulsation; and in the dilated 
form it will be of an undulatory character. 

As a single sign, displacement of the apex to the left of its 
normal position might be due equally to hypertrophy and dila- 
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‘tation of the left ventricle; and the same may be said of en- 
llargement of the area of apex-pulsation. But, associated with 
heaving impulse at the left precordium perceptible to the hand, 
‘these signs, single or united, become pathognomonic of left ven- 
tricular hypertrophy. The degree of displacement of the apex 
to the left, and of extension of its area, will, in the association 
just mentioned, measure with approximate accuracy the enlarge- 
ment of the left ventricle ; and its downward and leftward 
displacement, the expansion and elongation of the organ so 
characteristic of hypertrophy from incompetence of the aortic 
valve. In determining the extent of apex-pulsation I make 
use of my index and middle fingers as a pair of callipers, and 
with sufficiently accurate results. 

Heaving precordial impulse is no less distinctive of hyper- 
trophy ; it is of the nature of a prolonged swell or upheaving of 
the chest-wall, by the shock and gradual uplifting of a powerful 
solid body immediately behind it. In simple hypertrophy the 
shock is more abrupt and localized, and the lifting of the chest- 
wall less decided than in the dilated form. In excentric hyper- 
trophy of extreme degree, the shock of cardiac impulse is so 
powerful as visibly to shake the body of the patient, and the 
head of the auscultator, as correctly stated by Hope. I have 
seen it communicated to an enlarged liver, and I have heard 
gastric tinkle, corresponding to the systole of the ventricles, 
caused by it. It is, moreover, extensively diffused over the front 
of the chest, being perceptible to the hand far beyond the normal 
limits of the precordium. 

The first sound of the heart is strong, but dull, prolonged, and 
distant in all forms of hypertrophy. In simple hypertrophy 
the dull and distant characters of the sound predominate; and 
in the dilated form, prolongation and strength, with greater 
clearness, are the distinguishing qualities. The second sound is 
less distinctly audible at the apex in both forms than it is in the 
healthy heart; louder, however, in dilated than in simple hyper- 
trophy. At the base, the second sound is usually distinct and 
normal; but in many cases of excentric hypertrophy it is mor- 
bidly loud, sharp, and clear, for some distance in the line of the 
ascending aorta. This is, in some degree, due to the force of im- 
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pulsion, and usually also to antecedent or consecutive atheroma 
of the coats of that vessel. 

Both sounds are extensively transmitted in dilated hyper- 
trophy, especially in young and thin subjects. In such I have 
heard them at all points of the chest, even posteriorly. A solidi- 
fied lung would seem to intensify, by transmission, the sounds of 
the heart in these cases. 

Reduplication of the first sound is so intimately associated 
. with simple or excentric hypertrophy, that if carefully sought, it 
will be found in every such case, anterior to consecutive deterio- 
ration of tissue. It consists, as already stated, in resolution of 
the first sound into its constituent elements of impulse and 
valve-tension ; and is due to the abolition of simultaneousness of 
these events, and the interposition of an appreciable interval of 
time between the impulse by which the systole of the ventricles 
is Inaugurated, and the tension of the auriculo-ventricular valves, 
which occurs at its acme. 

The suddenness and energy with which ventricular contrac- 
tion is initiated in simple hypertrophy, and the ordinary rate 
at which its acme is attained, explain at once the early occur- 
rence of impulse, and the apparent postponement of valve- 
sound ; whilst, in excentric hypertrophy, the derangement is due 
to postponement of valve-tension, arising from the protracted pro- 
cess of ventricular evacuation. In both, the exalted contractile — 
force acquired through increased parietal development, accounts: 
for the emphasis with which the two elements of the first sound 
are pronounced. The absence, in a simple dilated ventricle, of 
contractile power adequate to the production of audible impulse, 
may account for the absence in such cases of double first sound. 
Hence, likewise, double first sound has rarely, if ever, its source 
in the right ventricle ; for, even when hypertrophy is associated 
with dilatation of this chamber, an event of very rare occut- 
rence,* dilatation is so much in excess that audible impulse is 
scarcely developed, and inadequacy of the tricuspid valve 1s 4 

* Bertin has, however, reported a case (88) in which the walls of the right vets 
tricle were from eleven to sixteen lines thick. Bouillaud gives one (76) in which 
the thickness was eight to ten lines, and a second (77) in which it was twelve 
lines; and Hope gives an example of it, measuring six to seven lines, in a girl nine 
years old. 
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mecessary concomitant ; hence, absence of valve-click, and there- 
‘fore, of double first sound. 

IT have already (p. 499) stated my opinion as to the cause and 
‘diagnostic significance of the “double jogging impulse” of Hope. 
It will suffice here to repeat, that I regard it as identical with 
double impulse of systolic and diastolic rhythm, as described by 
that author; and as evidence, not of simple hypertrophy with or 
without adhesion of the pericardium, but of hypertrophy with 
dilatation of the left ventricle. Dilatation of the right ventricle, 
as just stated, is rarely associated with hypertrophy of its walls. 
Hence, likewise, double impulse rarely has its origin in this 
chamber. I am not personally cognizant of a single example of 
the kind. 

A sphygmographic tracing would, of course, afford conclusive 
evidence of hypertrophy of the left ventricle. 

Hypertrophy of the right ventricle must be judged of by other 
evidence. The condition usually met with and designated hy- 
pertrophy, is that of dilatation of its cavity with normal thick- 
ness of its walls. 

Veritable hypertrophy with dilatation of this chamber is, how- 
ever, of occasional occurrence. It has been met with in associ- 
ation with long continued mitral obstruction ; with pulmonary 
emphysema; and with primary hypertrophy of the left ventricle 
from over physical exertion, and subsequently complicated with 
chronic bronchitis, in well nourished but gouty subjects. 

General hypertrophy of the right ventricle may likewise be 
witnessed in connexion with the exceedingly rare lesion of ob- 
struction at the orifice of the pulmonary artery, without perfora- 
tion of the ventricular septum or patency of the foramen ovale. 
Where direct communication between the right and left side of 
the heart exists, by imperfection of the septa, the right ventricle 
may, according to Dr. Law, undergo hypertrophy from the circu- 
lation of arterial blood through its cavity. 

Doctor Sutton holds that in this condition of the right ven- 
tricle, systolic brit de soufflet may be developed at the tricuspid 
orifice by incompetency, without structural disease of the tri- 
cuspid valve.* It is, he says, characterized by being audible at 


* London Hospital Reports, vol, iv. 
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the ensiform cartilage, or a short distance to the left of the ster- 
num at the level of the fifth and sixth costal cartilages, but not 
at the left apex or left scapula. He gives the details of eight 
cases in which he had personal knowledge of its existence, and 
in which he examined the body after death. The tricuspid orifice 
was dilated in all these cases; but, in several of them, like- 
wise, the edges of the valves were rough. In a ninth example 
given, tricuspid reflux murmur existed, although, as proved by 
examination of the body, the right ventricle was simply dilated, 
but the valves were uneven, and manifestly incompetent. I 
have already stated that, even where veritable tricuspid reflux 
was proved to exist by jugular venous pulsation, in cases of dis- 
tention of the right chambers of the heart with or without hy- 
pertrophy of the right ventricle, I have never heard tricuspid 
regurgitant murmur. I have, in a few cases, heard it where the 
right chambers were not engorged; but the valves had been 
rendered incompetent by roughening of their edges. I venture 
to suggest, and the facts as furnished by Dr. Sutton do not ab- 
solutely forbid this view, that, in those of his cases in which 
a rough state of the tricuspid valves existed, regurgitation and 
murmur would be thereby adequately explained ; whilst in the 
others, the murmur may not have been’adynamic and mitral; 
a murmur which is rarely audible in the left axilla, and never at 
the left scapula. Addison, as stated by Dr. Sutton, did not be- 
lieve in tricuspid regurgitant murmur, and Hope and Walshe 
regard it as very rare. 

The signs by which this condition of the right ventricle is mani- 
fested are few; and, with one exception, indifferently pronounced. 
The exception alluded to is the existence of strong impulse at 
the lower sternum and ensiform cartilage, in the absence of pul- 
monary emphysema, or other cause of displacement of the heart 
to this locality. The impulse in question is diffused, and of 
moderate strength rather than heaving; apex-pulsation is not 
perceptible, unless the left ventricle be also in a state of hyper- 
trophy, because the apex is thrown backwards by the increased 
development of the body of the right ventricle. 

Pronounced, and amply sufficient for the purpose of diagnosis, 
as are the signs of hypertrophy discussed in the last pages, the 
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evidence of its existence is not usually limited to these signs. 
‘There are present, in addition, in the majority of cases, the signs 
‘of valvular lesion, obstructive or regurgitant, which must lead, 
‘and within a brief period, to hypertrophy of the corresponding 
‘ventricle. The existence of a well pronounced systolic murmur 
‘at the right base of the heart, traceable through the arch of the 
aorta and into the carotids, with or without diastolic murmur 
in the same situation, should suggest the coexistence of left 
ventricular hypertrophy. A single and diastolic murmur here 
would have a like significance. When aortic diastolic murmur 
exists, the apex of the heart will be found to have undergone 
displacement downwards as well as towards the left. Systolic 
murmur having origin in the aorta, above its orifice, and dis- 
tinguishable from obstructive lesion at the mouth of the vessel 
by the higher level of its point of greatest intensity, by its non- 
transmission into the cervical arteries, and by the coexistence of 
rigidity and tortuosity of the superficial arteries, will be likewise 
found associated with the positive signs of hypertrophy of the 
left ventricle. 

Mitral regurgitation also leads inevitably to hypertrophy of 
the left ventricle. Therefore, when apex systolic murmur exists, 
the distinctive signs of hypertrophy should be looked for. Not 
so with mitral obstruction. In connexion with this lesion, if 
unassociated with mitral inadequacy, or other cause of hyper- 
trophy, the left ventricle is either strictly normal in all respects, 
or somewhat reduced in capacity, but never thickened in its walls. 

The existence, therefore, of simple presystolic murmur at the 
apex, would be primd facie evidence of the non-existence of 
hypertrophy of the left ventricle; and the absence of the posi- 
tive signs of that condition, already mentioned, would confirm 
the negative diagnosis. 

The pathology of hypertrophy is scarcely on a level with our 
knowledge of its diagnosis. 

Senac, Morgagni, and Corvisart, laid down the principle that 
the heart became hypertrophied, like the external muscles, under 
the stimulus of increased work. 

Corvisart distinguishes the induration of “active aneurism” 
from that arising from thickening of the connective tissue of the 
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heart,* and gives an example (Observation 27) of the latter kind, 
in which the pulse was small, hard, and slightly irregular, whilst 
the heart’s action was strong and tumultuous; thus representing 
the want of harmony between the pulse and the heart, usually re- 
garded as characteristic of aortic obstruction. At the necropsy, 
all the chambers of the heart were found dilated, rigid, and 
resonant, and the aortic orifice contracted. 

Quain has recently} given a minute description of this form | 
of hypertrophy, in the recognition of which he was, however, 
long anticipated by Corvisart, as above shown. 

Corvisart also supplies an example of cartilaginous alteration 
of the heart (Observation 28), in which the symptoms were iden- — 
tical with those in the former case, and the pathological change, 

_as he avers, only more advanced. } Bouillaud gives several such.§ 

A condition of the heart corresponding to the description of 
fibroid cartilaginous change above given, must be extremely rare 
at the present time. I have not met with a single example of 
the kind, and I incline to think that its rarity has some rela- 
tion to the less heroic treatment of hypertrophy now practised. 

Rindfleisch attributes fibroid transformation to diffuse paren- 
chymatous inflammation of the muscular substance of the heart; 
of which he gives an example in a syphilitic subject.|| The heart 
was rigid, somewhat violet in colour, and in section iridescent. 
The cut edges were nearly translucent; the consistence that of — 
caoutchouc, but unyielding, so that the fibres would tear before 
stretching. There were numerous ecchymoses beneath the endo- 
and pericardium, whilst the blood-vessels of the heart were 
empty. The interior of the muscular fibres was occupied by 
fine granules, which were accumulated in fusiform heaps around 
the nuclei; the fibres exhibited cross rents, the result of mechani- 
cal tearing. 

The “ fibroid patches” of the same writer are likewise regarded 
by him as of inflammatory origin, and engaging the substance of 
the heart by extension from the endocardium. ‘The description 

* Opus citat., p. 146. 

+ Lumleian Lectures, 1872. 

£ Opus citat. 

§ Ibid., p. 152. 

|| Manual of Pathological Histology, Sydenham Society’s edition, vol. i., p. 275. 
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just given corresponds to that of “fibroid transformation” of the 
heart published by Ormerod many years ago ;* but it does not 
‘ appear that hypertrophy existed in any of these cases. 

Sir W. Jenner has shownt that chronic congestion of the 
heart may lead to “induration,” “toughening,” and thickening 
of itswalls by interstitial deposit of lymph, and ultimately to 
permanent dilatation. The walls so affected, though thin, do not 
collapse on section. The tissue is either dark, or pale, close 
grained and leather-like, according to the stage of induration 
attained. 

Under the microscope the strie are seen to be imperfectly 
marked in distinct foci; the fibres firmly cohere; and between 
and within them protein granules are visible. Droplets of 
olein, and fibres in a state of veritable fatty degeneration, are 
likewise seen in a few places, and when such centres have mul- 
tiplied and coalesced, softening of a previously indurated heart 
is the result. 

Congestion of the heart, to lead to these results, must be gra- 
dually developed and long continued, but intermittent; and the 
heart must have been, at the same time, actively functioning. 
Six cases are given by Sir. W. Jenner, in all of which the 
patients had suffered from chronic but intermittent congestion 
of the thoracic and abdominal viscera; and after death the heart, 
liver, and kidneys were found to have undergone the changes 
above described. It is noteworthy that in three of these cases 
the mitral orifice was much narrowed. 

In the further progress of fibroid change of the heart its sub- 
stance may become rigid and resonant. Corvisart recorded an 
example of this kind, in which the heart, when struck, resounded 
like horn. Laennec met with a similar example. Burns} saw 
the ventricles converted into bone, like the vault of the skull. 
And Broussais gives two cases in which the heart was as firm as 
a cocoa-nut shell. 

In reference to the prevalent opinion that in hypertrophy the 
muscular fibres have become actually thickened, Rindfleisch 


* British Medical Journal, 1863. 
+ Medico-Chirurgical Transactions, vol. xliii., 1860. 
t The Diseases of the Heurt, p. 181. 
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observes that he has failed to discover any such change; and he 
intimates his opinion that hypertrophy is due to excessive cleay- 
age of the fibres, by tension of their lateral branches during con- 
traction. 

I am not in a position to offer a positive opinion upon this 
doctrine. It seems to me doubtful that such a condition of the 
fibres could exist without lessening the density of the heart ; yet, 
as is well known, the hypertrophied heart, previously to retro- 
gressive change, is actually more dense than the healthy organ. 

The alleged consequences of hypertrophy of the heart, respect- 
ing some of which well grounded doubts may be entertained, are 


the following : LEEDS &WESTRIDING * 


Dyspneea. 
Dropsy. WEDICO-CHIRURCGICAL SOCIETY 
Dilatation of the aorta. : 


Apoplexy, cerebral and pulmonary. 
Fatty degeneration. 
Gangrene. 

That dyspnoea is not a necessary consequence of hypertrophy 
of the heart, is shown by its absence in pedestrians, pugilists, 
sledgers, oarsmen, etc., whose habits or occupation require the 
greatest and most protracted muscular efforts, and the highest 
breathing capacity. The compatibility of hypertrophy of the 
heart with great respiratory capacity, is likewise exemplified in 
the racehorse and greyhound. The heart of the celebrated grey- 
hound, “ Master Magrath,” weighed 9°57 ounces avoirdupoise ;* 
and as the animal had won its last prize, the Waterloo Cup, only 
ten months previous to his death, and only two months before 
his death he beat, with facility, a kennel-companion in a trial 
coursing match; and as, in the absence of valvular, renal, and 
arterial disease, no cause of hypertrophy could be assigned, ex- 
cept the great and long sustained muscular efforts to which the 
dog had been accustomed, the conclusion seems inevitable, that 
it had coursed for and won in at least its last great prize, with a 
heart greatly in excess of the normal dimensions of that organ. 

* Professor Haughton, in British Medical Jowrnal, January 20th, 1872. 

+ The weight of the dog’s body in coursing condition was 64 lbs. ; that of the 


heart after death was 9°57 ounces avoirdupoise. ‘The heart was, therefore, threefold 
in excess of the normal proportion of heart-weight to body-weight. 
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In the ordinary course of events, however, a period will cer- 
itainly arise, if death do not intervene, when, owing to retro- 
sgressive or degenerative changes of its muscular tissue, the heart 
ywill fail as the circulating centre; and vascular congestion and 
(dyspneea will inevitably follow. But, in all such cases, hyper- 
(trophy is a predisposing, not an immediate, cause of dyspncea. 
‘The occasional paroxysms of cardiac dyspnoea which Corvisart 
‘ witnessed in hypertrophy, and which he conjectured to have been 
‘due to “temporary fulness of the cerebral vessels, or those of 
the lungs,’* were manifestly of different origin. Paroxysmal 
_dyspneea of this character, as I hope to show in a future chapter, 
arises from dilatation of the aorta: a condition by no means in- 
frequent i im connexion with hypertrophy of the left ventricle, as 
the result of either concomitant ‘or consecutive disease of the 
coats of that vessel. It is conceivable that a heart which had 
attained extraordinary dimensions, might, by its mere bulk, pre- 
vent the full expansion of the lungs, and so diminish respira- 
tory capacity. 

_Dropsy, when consecutive to hypertrophy of the heart, is 
always due to adynamia or congestion from secondary dilata- 
tion, or to fatty change. Dropsy of this kind should, however, 
be carefully discriminated from renal anasarca associated with 
hypertrophy of the heart consecutive to renal disease; it may 
be readily distinguished from the latter by the appearance, 
simultaneously with the dropsy, of venous and capillary en- 
gorgement, together with the physical signs of failure of the 
heart ; whereas, in the renal form, the dropsical effusion long 
precedes venous congestion and irregularity of the heart and 
radial pulse. Where fatty disease of the heart, primary or 
secondary, or of the kidneys, is the cause of anasarca, I have 
noticed that the scrotum and penis are swollen at a very early 
period of the disease. I cannot, however, venture to explain the 
connexion. 

Dilatation of the aorta is a direct result of dilated hypertro- 
phy of the left ventricle, and may certainly occur without being 
preceded by disease of the coats of that vessel. I have met with 
many examples confirmatory of this statement. It would seem 


* The Diseases of the Heart, Hebb’s edition, p. 164. 
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as if the enlarged and powerful ventricle had operated injuriously 
upon the aorta, partly by its intrinsic force of contraction, an 
partly by the large mass of blood, out of proportion to the nor- 
mal calibre of the vessel, projected into it at each act of systole, 
In consequence of this repeated surcharge and over distention, 
the walls of the aorta soon lose their elasticity, and the. vessel 
remains permanently enlarged.* The usual changes of tissue 
consecutive to malnutrition are quickly set up in the coats of 
the aorta, after dilatation has been established. Over-distention 
of the vessel causes increased density of its walls; and from this 
follow, obstruction of the vasa vasorwm, paresis of the trophic 
nerves, failure of capillary circulation, and arrest of nutrition in 
the walls of the aorta. Retrograde metamorphosis and athero- 
matous change are the results. Thus, whilst atheromatous de- — 
generation of the arterial coats is usually primary and general, 
and constitutes a cause of hypertrophy of the left ventricle, in 
this instance it is secondary and local, and one of the effects of 
hypertrophy. But dilatation of the aorta may, and frequently 
does, lead to the further result of incompetency of the aortic 
_ valve, by simple derangement of proportion between it and the 
mouth of the vessel. In such case, two new factors of hypertro- 
phy of the left ventricle are introduced; namely, atheroma of the 
coats of the aorta, and inadequacy of its valves. The progress 
of hypertrophy is proportionately accelerated, till such time, 
usually not distant, as retrogressive softening of its walls shall 
have been set up. 

Dilatation, by yielding of the softened and enfeebled walls 
under the excentric pressure of the contained blood, now takes 
the place of hypertrophy, and vascular engorgement of the lungs, 
distention and dilatation of the right side of the heart, general 
venous congestion, and anasarca, follow in rapid succession. 

In the progress of such a case, therefore, the occurrence of 
diastolic murmur at the right base would mark an era of great 
importance, as that of the “turn” of the case, after which gene- 
ral and rapid declension might be predicted. 

* On the subject of the loss of elasticity in yellow fibrous tissue, under long 


continued or oft repeated tension, the reader is referred to a paper by the author in 
The Dublin Quarterly Journal of Medicine, 1861. 
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Cruveillier is likewise of opinion that hypertrophy of the left 
ventricle may cause dilatation and calcification, and even aneu- 


- yism of the aorta.* 





Amongst the alleged consequences of hypertrophy of the heart 
are cerebral and pulmonary apoplexy. 

Corvisart, whilst theoretically admitting the occurrence of 
apoplexy by rupture of the cerebral arteries, either directly from 
the force of contraction of the left ventricle or indirectly from 
venous obstruction and reflux upon the arteries of the brain, de- 
clares that he cannot recall an instance in which “apoplexy was 
the evident consequence of a disease of the heart.”t Cerebral 
venous congestion, however, he has repeatedly witnessed. 

Bertin, as already stated, regarded hypertrophy of the ven- 
tricles of the heart as the immediate cause of active congestion 
and apoplexy of the brain and lungs.{ 

Rokitansky admits an intimate connexion between simple and 
excentric hypertrophy of the left ventricle, and cerebral apo- 
plexy ; but he regards a friable state of the arteries of the brain 
as a necessary concomitant condition.§ He denies the alleged 
causal relationship of right ventricular hypertrophy to pulmo- 
nary apoplexy. 

Hope and Bouillaud regard the connexion between hyper- 
trophy of the left ventricle and cerebral apoplexy, as direct and 
intimate ; but, with Morgagni, they both considered it probable 
that in all such cases, disease of the arteries of the brain like- 
wise exists. Hope, however, considers hypertrophy the princi- 
pal factor. But out of four fatal cases of apoplexy under the age 
of forty years given by him,|| not one presented disease of the 
heart ; whilst, after that age, disease of the heart existed in 
twenty-five out of thirty-five fatal cases. 

Andral is likewise a believer in the direct connexion of left 
ventricular hypertrophy with cerebral heemorrhage; but, on the 
other hand, Fuller regards it as due entirely to the frequent 


* Anat. Pathologique, |. xvii., pl. iv., figs. 1 and 2. 
' + Opus citat., p. 164. 

+ Maladies du Cewr, p. 351. 

§ Pathological Anatomy, vol. i., p. 169. 

| Opus citat., p. 256. 
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association of atheromatous change in the arteries, with hyper: 
trophy of the left ventricle.* 

In regard to the alleged dependence of pulmonary apoplexy 
upon hypertrophy of the right ventricle, Rokitansky, as already 
shown, opposes this doctrine. Hasse and Stokes, on the other 
hand, uphold it. I believe, however, that derangement. of the 
natural adjustment subsisting between the propulsive force of 
either ventricle, and the power of resistance of the corresponding 
arteries, can lead to rupture of the latter only by becoming the 
cause of disease of the arterial coats, as previously explained (p. 
514); and that the occurrence of apoplexy by extravasation, in 
connexion with ventricular hypertrophy, implies unsoundness of 
the vascular walls. In the brain the arteries are exposed toa 
further but extrinsic source of weakness, from softening of the — 
cerebral substance by which, in the normal state, they are sup- 
ported, and, thereby, enabled to resist high pressure. 

The connexion would seem to stand thus. Arterial disease is 
more common after forty; and the cerebral arteries, being desti- 
tute of a tunica adventitia, and inadequately supported by brain 
_ substance, readily give way when diseased, especially under the 
impulse of an hypertrophied left ventricle. But hypertrophy of 
the left ventricle is usually associated with arterial degeneration, 
either as the cause, or as a concomitant change dependent upon — 
the same morbific agency; ¢.g., chronic renal disease. Hence, apo- 
plexy would seem to be the product of two concurrent causes ; the 
one predisposing, viz., cerebral arterial disease, and the other im- 
mediate, left ventricular hypertrophy. Arterial disease is quite as 
often the antecedent condition and the cause of hypertrophy, as 
it is posterior in time, and dependent, however remotely, upon 
hypertrophy. If hypertrophy in the simple form be more likely 
than any other to be followed by apoplexy, as Hope surmises, it 
is because this is the form in which hypertrophy is oftenest found 
in conjunction with chronic renal disease in its early stages, 
when the twofold condition of strong propulsive power in the 
left ventricle, and atrophic changes in the arterial coats, exists. 

Doctor Walshe { discusses this question with great acumen, 


* Diseases of the Chest, 1862, p. 579. 
+ The Diseases of the Heart, third edition, p. 290. 
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and arrives at the conclusion that the percentage of cerebral 
sapoplexy, in those affected with hypertrophy of the left ventricle, 
is but slightly in excess of its ratio where no cardiac disease 
-exists. If the further consideration, that hypertrophy in the 
soreat majority of cases is a condition of compensation, be 
allowed its legitimate weight, and that, with the two excep- 
ttions of renal hypertrophy, and hypertrophy consecutive to 
yprimary arterial disease, the obstruction to which it owes its 
corigin is located on the cardiac side of the cerebral arteries, the 
‘conclusion will seem inevitable, that in hypertrophy of these 
‘two forms only, can cerebral apoplexy be regarded as even re- 
mmotely dependent upon increased propulsive power in the left 
ventricle. , 
Whilst denying the deleterious influence of left ventricular hy- 
jpertrophy on the cerebral circulation, Dr. Walshe is disposed to 
iregard tricuspid inadequacy as a direct cause of cerebral venous 
‘congestion. But apoplexy from this cause is exceedingly rare. 
Pulmonary apoplexy, like cerebral, was, till recently, regarded 
‘as the direct result of increased contractile force in the corres- 
|ponding ventricle. This accident, for such it is, most frequently - 
(occurs in connexion with mitral obstruction or inadequacy ; but, 
‘inasmuch as either of these conditions of the mitral opening is 
prone to react upon the right ventricle by causing hypertrophy 
of its walls, the latter change, having usually been accomplished 
before the occurrence of pulmonary apoplexy, came to be re- 
garded as its sole cause. 

This theory, however, I believe to be ill founded. In four 
only of the thirteen cases of mitral narrowing in which I ex- 
amined the body after death, was pulmonary apoplexy found to 
be present (cases of Anne K., Jane M., Jane Q., and Thomas W.). 
In two of these the hypertrophy of the right ventricle was very 
slight; in the third no note was made of the state of that cham- 

‘ber; whilst in the fourth the right ventricle was dilated and 
actually thinned. Conversely, in two cases (cases of R. MB. 
and T. N.), right ventricular hypertrophy existed in a high de- 
gree ; and in one of these (the former) it was extreme; yet pul- 
monary apoplexy had not occurred. 

From the data supplied by my own statistics, I therefore feel 
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warranted in concluding that no necessary connexion exists 
between pulmonary apoplexy and hypertrophy of the right ven- 
tricle. But whilst, in four only out of thirteen cases of mitral 
narrowing, or a fraction less than one-third of the whole num- 
ber, pulmonary apoplexy was found to have occurred, hemop- 
tysis had actually taken place in eleven, and, to all appearance, 
irrespectively of the condition of the right ventricle. 

In relation to another subject, which has been recently en- 
gaging the attention of experimental pathologists, namely, the 
alleged connexion between pulmonary infarctus and extravasa- 
tion, on the one hand, and thrombosis of the pulmonary artery 
and right ventricle upon the other, my statistics afford some 
useful information. 

It would seem from the experiments and observations of 
Lefeuvre,* that obstruction of the artery of supply to a district 
of tissue, will cause immediate engorgement of the capillaries 
and general turgescence of the part. According to Feltz} this 
is due to reflux from the veins and paralysis of the capillaries,. 
and is frequently attended with extravasation of blood. In pul- 
monary apoplexy, therefore, and in hemoptysis of cardiac origin, 
thrombosis of the pulmonary artery or its branches, or of the 
right ventricle, might reasonably be looked for. In all four 
cases of mitral narrowing in which pulmonary apoplexy was 
found, thrombosis of the right ventricle and trunk of the pul- 
monary artery existed. In two cases of pulmonary apoplexy in 
connexion with mitral regurgitation, in which the valves were 
found inadequate, without stenosis of the orifice, right ventricu- 
lar and arterial thrombosis likewise existed. On the other hand, 
in several examples of thrombosis of the right ventricle and pul- 
monary artery, which have come under my notice, pulmonary 
apoplexy did not exist. It would seem, therefore, that whilst 
pulmonary apoplexy, whether associated with obstruction or 
valvular inadequacy at the mitral orifice, is necessarily con- 
nected with, if not dependent upon, thrombosis of the right 
ventricle and pulmonary artery, the latter condition, in the ab- 
sence of mitral lesion, may exist without pulmonary apoplexy, 


* British and Foreign Medico-Chirurgical Review, October, 1871. 
+ Loco citat, 
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‘or, in other words, it does not of necessity lead to this complica- 
| tion. 

The connexion between hemoptysis and right cardiac throm- 
|bosis would appear to be less intimate. Thus, hemoptysis had 
occurred in eleven out of thirteen fatal cases of contracted mitral 
‘opening; whilst of these, thrombosis of the right chambers was 
‘found only in nine ; and in only five out of eight cases of simple 

mitral inadequacy hemoptysis had occurred, whilst right ven- 
tricular thrombosis existed in seven. 

Hemoptysis was, therefore, in numerical excess of thrombosis 
in mitral narrowing ; whilst the reverse was the case in mitral 
inadequacy. 

From the preceding abstract, the inference may be legitimately 
drawn, that the connexion of pulmonary apoplexy, and of he- 
moptysis, with thrombosis of the right side of the heart, is not 
the same ; pulmonary apoplexy seeming to require it as a neces- 
sary antecedent condition; whilst hemoptysis, though generally 
associated with thrombosis in the last moments of life, as a 
further consequence of capillary infarction, may, and frequently 
does occur independently of it at an earlier period of the fatal 
illness, and as a direct consequence of the primary cardiac 
lesion. It may be further inferred, that as thrombosis of the 
right side of the heart and pulmonary artery is a necessarily 
and proximately fatal occurrence, apoplexy of the lung, as a con- 
sequence of it, is an event of the last few hours of life. 

Fatty degeneration is a change consecutive to hypertrophy, 
rather than a consequence of it. 

The relative inadequacy of cardiac nutrition, by which hyper- 
trophy of the heart, when it exceeds a certain limit, is neces- 
sarily followed, added to the absolute impairment of nutrition 
which results from dilatation of the aorta, and atheromatous 
transformation and rigidity of the coronary arteries, at a later 
period leads to fatty degeneration and failure of the heart. 
The advent of this condition, which will be discussed in detail 
further on, is announced by weakness and irregularity of pulse, 
occasional vertigo, or even partial syncope ; on suddenly assu- 
ming the erect posture, or making ordinary exertion; frequently, 
but not always, by tortuosity and rigidity of the superficial 
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arteries ; and by weak impulse and irregular action of the heart 
as to rhythm and force; the sounds at the apex being weak, and 
when not associated with murmur, either muffled or sharp, ac- 
cording to the thickness of the walls of the left ventricle. At 
the base the first sound is usually of the same character as at the 
apex, but it may be clearer; whilst the second sound, owing to 
dilatation of the aorta, or atheromatous change of its walls, is 
invariably sharp and clear when not masked by murmur. 

The ultimate consequences of dilatation and debility of the 
ventricles soon make their appearance ; viz., engorgement of the 
lungs, and of the right side of the heart and liver, congestive 
bronchitis, general venous distention, anasarca, diminished se- 
cretion of urine with albuminuria, and, finally, effusion into the 
serous cavities. 

The muscular structure of the heart may be found to present 
the condition of “ granular” degeneration, fatty transformation, 
or “obsolescence” of the fibres; and frequently all three condi- 
tions or degrees of tissue-degradation are met with in the same» 
organ or chamber. 

Gangrene of distant portions of the body is never a result of 
hypertrophy of the heart, as such; but it not unfrequently arises 
from accidents of hypertrophy, namely, thrombosis, or embolism. 
Inasmuch as these formidable complications of cardiac and vas- 
cular disease will form the subject of a special chapter, it is un-— 
necessary to allude to them further in this place. 

Is hypertrophy curable? I have already stated that in the 
absence of its complications, causal and consequential, hyper- 
trophy of the heart should not, in my judgment, be regarded 
as a disease; and that, even when associated with disease by 
dependence or by cause, it constitutes, in the proper sense, no 
essential portion of the morbid condition, but is rather the pro- 
duct of an effort of compensation, a nisus nature, to supplement 
inadequacy of propulsive power in the heart. It constitutes, 
however, a border condition of proclivity to disease, leading ne- 
cessarily, in time, to degeneration of the heart, and inviting acute 
inflammation of other organs, especially the lungs; which, when 
established, it most seriously aggravates. Hypertrophy of the 
heart, being in most cases secondary to organic and incurable 
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| disease, is itself irremovable, save in the comparatively few ex- 

- amples where it is primary; and even here it is only partially 
-remediable, because the calibre and thickness of the arteries have 
become adapted by usage to the exaggerated propulsion of the 
ventricles, and are not alterable by treatment. 

Hypertrophy is, therefore, not strictly curable in any of its 
forms; and even were it removable by treatment, to effect its 
cure would be manifestly undesirable, in view of what has been 
just stated. Yet Laennec maintained that hypertrophy, whether 
simple or dilated, was the most curable of all the organic diseases 
of the heart.* 

Hope was of opinion that in “nearly” all cases where the pa- 
tient is under forty years old, of good constitution, and free 
from valvular disease, obstruction of the aorta, adhesion of the 
pericardium, and softening of the heart, hypertrophy “ may be 
radically cured.”-+- No doubt, under the conditions mentioned, 
hypertrophy would be found most amenable to treatment di- 
rected to its alleviation, and to the arrest of its progress; but 
even here it is not “radically” curable. 

Hypertrophy in the primary form, or that which results from 
over active and long continued physical exertion, or from habi- 
tual emotional excitement, is alone even partially remediable. 
Nevertheless, the accidents and the consequences of hypertro- 
phy, by whatever cause produced, are only in a limited degree 
under the control of medicine. 

Corvisart approved of the “depletory” system of Valsalva and 
Albertini, which consisted in repeated bleedings and low diet, 
as applied to “active aneurism;” but for other forms of the 
affection he considered it unsuitablet He regarded Morgagni’s 
plan of diverting blood from the heart by plunging the extremi- 
ties repeatedly into hot water, although useful in alleviating the 
paroxysms of dyspncea occasionally witnessed in the progress of 
hypertrophy, as of only temporary effect in the treatment of the 
affection itself. Corvisart, nevertheless, advises moderate abstrac- 
tion of blood in the treatment of all forms of hypertrophy. I 

* Auscultation Médiate, tom. ii., p. 782. 


+ Opus citat., p. 289. 
t Opus citat., p. 141. 
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cannot help thinking that the reduction in the rate and force of 
the pulse under Valsalva’s treatment, was misinterpreted by the 
physicians of that time, unacquainted as they were with auscul- 
tation and percussion, as evidence of decrease in the volume of 
the heart. 

This remark will certainly not apply to the illustrious Laennec, 
nor indeed to his scarcely less distinguished compatriots and co- 
temporaries, Bertin and Bouillaud; all of whom give an unquali- 
fied sanction to Valsalva’s treatment; but with grave misgivings 
that patients will be found to possess the courage and persever- 
ance to submit to it for months, and even, with brief interrup- 
tions, for years, as Laennec suggests may be necessary. 

Laennec ventured to promise a large measure of success 
from this plan of treatment, if it be applied early, and before 
the grave general effects of hypertrophy have supervened. He 
commenced with a general bleeding to the verge of syncope, 
and repeated this every two, four, or eight hours; or less fre- 


quently, according to the effect, till palpitation ceased, and the _ 


impulse was reduced in force. The food should be, at the same 
time, reduced to one half the usual allowance; and even still 
further if the patient’s strength exceed what is barely necessary 
for a few minutes’ walk. For a vigorous adult, his ordinary .al- 
lowance was fourteen ounces of solid food per day, two ounces 
of which consisted of white meats; and if soup or milk was taken, 
four ounces of either counted as one of solids. No wine was 
allowed. If, at the end of two months, palpitation and strong 
impulse no longer existed, “the intervals between the bleedings 
might be prolonged, and the severity of the regimen somewhat 
relaxed.”* Not even the existence of dropsical effusion would 
deter him from the practice of this heroic treatment. In addi- 
tion, he prescribed diuretics and drastic purgatives. 

Bouillaud, in the treatment of moderate hypertrophy in a 
man of medium strength and appetite, would practice three 
or four bleedings from the arm, each amounting to three or 
four palettes, to which he would add in the course of treatment, 
one or two cuppings, amounting to two or three palettes. He 
would also prescribe digitalis, which he designates the “veri- 


* Traité de VAuscultation Médiate, tom. ii., p. 788-4. 
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itable opium of the heart.” This latter medicine he uses by 
‘dusting the blistered surface of the precordium with six to fif- 
‘teen grains of the powder daily ; being of opinion that it acts as 
‘a local sedative.* 

The practice of these two eminent men, thus given in sum- 
‘mary, will suffice to illustrate the authorized treatment of hyper- 
‘trophy of the heart at the period when they wrote. Yet who 
‘would be bold enough to pursue it, even in a mitigated form, 
now ? 

Hope’s plan of treatment might be represented as the pre- 
ceding, but in a less heroic form. He recommended that two to 
eight ounces of blood should be drawn every two to six weeks, 
according to the age and strength of the patient. If there had 
been threatening of apoplexy, the preceding quantity of blood 
should be taken, by means of cupping glasses, from the nape of 
the neck. The diet should be regulated and restricted, especially 
for the plethoric; and it should consist, for the first few months, 
of white fish and farinaceous and vegetable food. Drink should 
be restricted, and alcoholic stimulants strictly prohibited. Diu- 
retics and hydragogue purgatives should be administered, espe- 
cially_in presence of dropsical effusion. If the patient were 
anzmic or feeble, iron and tonics might be necessary ; and in 
ease nervous palpitation existed, sedatives, such as opium, hy- 
oscyamus, and digitalis, would be demanded. Under this plan of 
treatment, continued from one to two years, he declared that 
his recoveries were numerous. 

Walshe limits blood-letting in hypertrophy to the application 
of four or five leeches over the heart, having very properly the 
fear of anemia before his mind. He especially recommends 
aconite as a tranquillizing agent.} 

I believe Dr. Latham was the first writer who pointed out the 
evil effect of the active depletory treatment of hypertrophy ; espe- 
cially of general and repeated blood-letting. He showed that . 
the state of anzemia thereby induced, by rendering the heart mor- 
bidly susceptible of ordinary impressions, more than neutralized 


* Traité Clinique des Maladies du Ocewr, 1885, tom. ii., p. 460. 
+ A Treatise on the Diseases of the Heart and Great Vessels, 1839, p. 284-9. 
t Ztid., fourth edition, 1878, p. 297-8. 
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the tranquillizing action of the measures employed ; and by in- 
ducing debility, favoured the occurrence of dilatation of the heart.* 

In discussing the treatment of the consecutive hypertrophy of 
aortic valve inadequacy, Sir Dominic Corrigan} incidentally and 
ably exposes the dangers resulting from the active depletory sys- 
tem of treatment of all forms of hypertrophy. 

Doctor Stokes no less strongly deprecates this plan of treat- 
ment, as likely to lead to the twofold evil result of softening and 
dilatation. { 

The two last named physicians recommend the occasional 
application of a few leeches to the precordium, and the avyoid- 
ance of all causes of excitement of the heart. If the patient 
complain of constriction of the chest, with oppression and dysp- 
neea, and exhibit at the same time a full and bounding pulse, 
Sir D. Corrigan advises a moderate venesection. Dr. Stokes re- 
commends the use of mercury where the liver is engorged in a 
gouty subject. He likewise advocates the use of digitalis, in 
doses of NLx—xv of the tincture thrice daily, as a tranquilliz- ~ 
ing agent in the nervous palpitation of hypertrophy. 

Recent experimental inquiry into the action of digitalis upon 
the heart, and, indeed, my own experience of the drug in the 
treatment of cardiac disease, would not sanction this use of it. 
It is essentially a cardiac tonic and stimulant, imparting power 
to the heart, and regularity to its action. In the treatment: 
of hypertrophy, therefore, it is admissible only where weakness 
and irregularity exist ; namely, in the condition of softening and 
dilatation. 

The treatment of primary hypertrophy, whether due to physi- 
cal or moral agency, should consist, in the first instance, in the 
adoption of measures against continued or repeated excitement 
of the heart. Long or rapid walks, or over active exercise of 
any kind, should be accordingly avoided; as likewise the use 
- of alcoholic stimulants, and mental or emotional excitement. 
Nevertheless, open air exercise, even of an active kind, but with- 
in the limits of moderately quickened circulation, should be taken, 


* Lectures, No. xxxi. 
+ Edinburgh Medical and Surgical Journal, vol. xxxvii., 1832. 
t The Diseases of the Heart and the Aorta, 1854, p. 346. 
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‘in order to prevent derangement of primary digestion, and to 
‘promote renovation of tissue. Whilst active measures, designed 
to reduce the volume of an already enlarged heart, should be 
studiously avoided, as calculated to lead to degeneration of its 
structure, paroxysmal excitement or palpitation should be con- 
trolled by the application of a few leeches to the precordium, if a 
feeling of oppression, and some difficulty of breathing, with or 
without headache, and a full and strong pulse, be associated with 
the palpitation. But if the cardiac excitement be chiefly nervous, 
as indicated by a pallid and anxious face, with dilated pupils, 
quick, but not strong pulse, and a thrilling vibration communi- 
cated to the hand placed over the heart, then the proper reme- 
dies would be morphia with hydrocyanic acid: M.x~xv of the 
solution of the former, acetate or hydrochlorate, with MLij—v 
of the latter, of Pharmacopceial strength, in half a wineglassful 
of water, given every hour until excitement be subdued and relief 
obtained. Veratrum viride may be likewise prescribed with 
advantage in similar cases, from Mv-x of the tincture in spear- 
mint water every second hour, till the desired effect is produced, 
its action being carefully watched.* Better than either of these 
is the etherial tincture of Indian hemp, in doses of Mx—xxx 
suspended in water by means of mucilage, and given every 
second hour, if necessary, under careful supervision. Aconite 
may be likewise given in similar cases with good effect; it 
should be administered in doses of My of the Pharmacopceial 
tincture every third hour, until the rate of pulsation subside. In 
sthenic palpitation, the bromides of ammonium and potassium 
may be given singly or combined, in gr. x doses, at intervals of 
a few hours, with the best results; but if cardiac debility exist, 
I would not prescribe these salts. Digitalis would be the 
remedy in case of palpitation, characterized by feeble impulse, 
with irregular action of the heart. It should be given in doses 
of M_x—xx of the tincture, combined with Nv of spirit of chloro- 
form every third hour, during the continuance of cardiac excite- 
ment. The administration of a full enema, with oil and spirits 

* Bullock has recently obtained from this agent two alkaloids, viridia and vera- 


troidia, which are eminently depressant of the heart’s action, both in regard to force 
and rate, and may be administered subcutaneously. 
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of turpentine, often materially aids in relieving palpitation 
when the bowels are confined and inflated. The diet should be 
nutritious and non-stimulating, containing a large percentage 
of nitrogenous aliment, and a diminished proportion of fat and 
hydro-carbons generally ; the object to be held in view in pre- 
scribing regimen and diet being, not a reduction in the volume 
of the heart, but the maintenance of it in a state of structural 
integrity, and the avoidance of fatty change. I have not tried 
acetate of lead in the treatment of hypertrophy, with the object 
of reducing the volume of the heart ; nor, indeed, would I expect 
satisfactory results from its use. 

The treatment of hypertrophy in the consecutive form will 
depend upon the particular cause to which it owes its origin. 
Thus, hypertrophy of renal origin requires for its treatment 
measures directed to the disease of the kidneys almost exclu- 
sively. When, however, in the latter stages of the affection, the 
left ventricle, by deterioration of its structure, begins to yield 
under pressure from within, symptoms indicative of over-re- 
pletion of the left side of the heart, passive congestion of the 
lungs, and engorgement of the right chambers are exhibited. 
A feeling of pectoral constriction with dyspncea is now experi- 
enced; the breathing is quickened and less deep; the carotids 
throb forcibly ; the great veins of the neck are engorged, and the 
pulse is quick, slender, and irregular. Under these circumstances, 
iron and digitalis, or the triple compound of iron, strychnia, and 
quinine, is especially indicated. If the evidence of dilatation 
and distention of the chambers be in excess of that of muscular 
and neurotic failure of the heart, digitalis is the appropriate 
remedy. I usually prescribe Mx—xv of the tincture, with an — 
equal quantity of the tincture of perchloride of iron, and of 
chloric ether, or spirit of nitrous ether, every three or four hours. 
The latter is generally preferred for its diuretic action. Where, 
however, the pulse is feeble and irregular, without characteristic 
respiratory distress or venous congestion, the heart’s action being 
rapid and weak, with unequal and abortive contractions of the 
left ventricle, not represented in the radial pulse, occurring from 
time to time, strychnia and quinine should be preferred, and 
are best given in combination with iron in small doses. Thus : 
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BR. Liquor strychnie, Acid. sulphur. dil, aa. M xxx; Syrupi 
\limon., 3iv; Sulphatis quinie, gr. xvj; Sulphatis ferri granulat., 
vor. iv; Aqui font., q.s. ad 3viij. Half an ounce to be taken 
ecevery third hour. 

Half an ounce of whiskey or brandy diluted with water, or 
thalf a pint of good bitter beer, should be likewise allowed twice 
‘or thrice daily; because, in addition to their stimulant effect 
‘upon the heart, they possess decidedly diuretic properties. 
‘Where engorgement of the superficial veins exists, there is 
‘generally, likewise, congestion of the kidneys and liver. Hence 
‘cupping of the loins, with or without abstraction of blood, and 
followed by the application of a linseed poultice, would be ad- 
‘visable as a means of promoting the secretion of urine, and 
thereby reducing cardiac and vascular pressure. With a similar 
object in view, drink of any kind should be allowed only in 
very small quantity, but often if necessary; and, as a means of 
unloading the vessels generally, and those of the liver in par- 
ticular, saline aperients and resin of podophylline, the latter in 
or. + to $ doses, with compound colocynth or aloetic pill, should 
be administered from time to time. 

The treatment of hypertrophy dependent upon valvular dis- 
ease, resolves itself into that of the accidents of the valvular 
lesion present, and of the attendant dilatation. From the strain 
occasionally put upon it by injudicious exercise or muscular 
effort, a heart the subject of valvular disease and hypertrophy, 
with dilatation or fatty metamorphosis, may act inordinately. 

The palpitation thus produced is best treated by the appli- 
cation of two or three leeches over the base of the heart, fol- 
lowed by a warm cataplasm, a moderate opiate being given 
immediately afterwards. An opiate plaster should be subse- 
quently applied over the heart as a mechanical support and 
sedative. The intercurrent symptoms due to dilatation have 
been already discussed ; the treatment then sketched, which 
it is unnecessary to recapitulate here, is equally applicable in 
the circumstances now under consideration. 

The following cases will serve to illustrate the various forms 
of hypertrophy described in the preceding pages, and the treat- 
ment applicable to each form of the affection. 
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CasE XXI.— Albuminuria ; General Dropsy ; Orthopnea ; stron 
Impulse of Heart ; Hematemesis ; Sudden Death. Cirrhosis 
of the Inver ; Fatty Degeneration of the Kidneys ; “ Concen- 
tric” Hypertrophy and Granular Degeneration of the Heart. 


John O’D., aged forty-four years, a discharged soldier of intem- 
perate habits, who had served several years in India and other — 
warm climates, was admitted January 8th, 1866. Four months 
previously his attention was arrested by frequent calls to pass 
water. A month subsequently he noticed a swelling of the 
ankles, and, shortly afterwards, of the lower extremities gene- 
rally, and of the abdomen. When admitted, he was generally 
dropsical. The lower extremities and genitals were very much 
distended ; there was lkewise ascites and flatulent distention 
of the bowels. Ramifying over the left side of the abdomen 
were several large, tortuous, and distended veins, the colour of 
which contrasted strongly with that of the skin, which was of 
waxy whiteness. The face, chest, and arms were likewise cede- 
matous. Respiration was much embarrassed, and the pulse 
was quick, but regular, and rather strong. The heart pulsated 
with considerable force in the usual situation; its sounds and 
rhythm were normal; but precordial dulness was extended. 
There was orthopnea. The urine was highly albuminous, sp. gr. 
1010; reaction acid, and under the microscope the precipitate 
exhibited hyaline tube casts, some simply destitute of epithe- 
lium, and others studded with fat granules. Respiration was 
loud on both sides, except posteriorly and inferiorly on the right, 
where it was feeble and accompanied with rales. Here, likewise, 
was percussion-dulness ; but elsewhere there was normal reso- 
nance. There was manifestly renal disease. That the liver was 
likewise the subject of disease, probably cirrhosis, was inferred 
from the great disproportion between the ascites and the dropsi- 
cal effusion elsewhere; from the distended state of the super- 
ficial abdominal veins, showing visceral obstruction beneath ; 
and from the previous intemperate habits of the patient. Final- 
ly, hypertrophy of the heart was diagnosed from the abnormal 
extent of precordial dulness, and the strong impulse at the pre- 
cordium. Elaterium was tried; but the stomach revolted 
against it. 
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On the night of the 10th he vomited a large quantity of dark 
blood ; and on the following morning was found breathing ster- 
sorously, the pulse irregular and intermittent, and the impulse of 
the heart imperceptible. Effusion was manifestly taking place 
mto all the serous cavities, including the pericardium. He was 
\juite conscious. In the attempt to sit up im bed for the purpose 
of describing his sensations, he suddenly died in a state of syncope. 

The peritoneal cavity was found distended with serum; the 
liver in a most advanced stage of cirrhosis; and the spleen en- 
‘arged, its capsule thickened and adherent to the diaphragm, 
and its artery tortuous, and nearly as large as the arteria innomi- 
mata. The left kidney was somewhat enlarged, and, on section, 
moresented a mottled appearance. The cortex was rather in- 
ereased in thickness, and examined microscopically it showed 
fatty disease in an advanced stage. The pyramids were enlarged. 
The right kidney resembled the left in general appearance, but 
“was much smaller, scarcely exceeding in size the suprarenal 
capsule of the fcetus. 

The pericardium was full of serum. The heart was hypertro- 
phied on the left side, rather pale in colour, and loaded with 
superficial fat. The right cavities and the tricuspid orifice were 
dilated, the latter admitting four fingers to pass through it with 
facility ; the walls of the right ventricle were much attenuated. 
The left auricle was rather thickened, and the left ventricle “con- 
centrically” hypertrophied. The papillary muscles were like- 
wise thickened. ' The cavity of the left ventricle was reduced in 
capacity. ‘The valves were everywhere healthy. 

The pleural cavities were full of serum. The right lung sank 
in water, but admitted of inflation; the left lung floated. 

The following measurements were taken five days subsequent 
to the patient’s death, and after much and forcible stretching of 
the ventricular walls : 


Heart ... Circumference at base of ventricles, 119”. 
Aorta ... Circumference, two inches above valves, 3-},/’. 
Wall, at apex, 4%” thick. 

5, middle, 1%” ,, 


i base, 1)” ,, 
Left ventricle ...\ Qayity, length from aortic ring to apex, 8! 
» width from middle of septum to opposite wall, 14”. 
Circumference at base, 101”, 


34 
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Left auricle ... Wallin central portion, 1” thick. 
Wall, at apex, 4” thick. 
Right ventricle ty middle, 3” ,, 
A at base, 3” 


A section of the wall of the left ventricle, examined under the 
microscope, exhibited a “granular” condition of the muscular 
fibre. 

Hypertrophy of the left ventricle in this case was, in my 
judgment, consecutive to renal and hepatic disease, and “simple” 
in the first instance. Granular degeneration of the substance of 
the heart next took place; and subsequently the right ventricle, 
weakened by this change, underwent dilatation under the in- 
creased blood-pressure caused by pleural effusion and obstructed 
pulmonary circulation. The left ventricle, already hypertrophied, 
was “surprised in the full vigour of contractility” by failure of 
the right ventricle and stoppage of the circulation, in the effort 
of the patient to sit up. 

The state of “concentric” hypertrophy I therefore regard as 
consecutive, in this instance, to the “simple” form; and asa 
product, not of a pathological process, but of the mode of disso- 
lution. 





; 


Casz XXII—Albuminuria ; General Dropsy ; Diarrhea ; Jaun- 
dice ; Erysipelas, and Gangrene ; Hemoptysis ; Death. Fatty 
Disease of the Kidneys, Liver, and Spleen ; Congestion of 
the Lungs, and Pulmonary <Apoplexy; Hypertrophy and 
Dilatation of the Left Ventricle; Dilatation of the Right 
Ventricle ; Advanced Fatty Degeneration of the Heart. 


Thomas M‘K., aged forty-four years, coachman; of temperate 
habits ; admitted May 5th, 1866. Two months previously, up 
to which period his health was excellent, he caught cold from 
exposure after working in the heated atmosphere of a conserva- 
tory, and was troubled with cough. 

On admittance, he suffered from great dyspncea; there was 
cedema of the face and feet, and the heart’s action was laboured, 
and felt at the scrobiculus cordis. Pulmonary resonance was ex- 
aggerated ; and respiration was feeble and accomipanied with rales 
all over the chest; expectoration copious and frothy; urine, sp. gr. 
1:020 and albuminous, Diagnosis: pulmonary emphysema with 
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ronchitis, and engorgement of the right heart and kidneys. The 
sreatment consisted in blisters to the chest; stimulant expecto- 
rants, including tincture of larch bark and turpentine punch ;* 
and, subsequently, quinine, and good diet. Discharged, May 
23rd, so much improved as to be able to resume his work. - 

Readmitted on the 26th June. There was then much cedema 

sof feet and legs, and also slight puffiness of face. Respiration 
ywas embarrassed ; urine, sp. gr. 1:015, loaded with albumen, and, 
cof late, occasionally likewise with lithates. After a few days the 
‘scrotum and penis became swollen, and required puncturing. 
_About half an ounce of clear serum, collected from the punc- 
tures, was tested by ebullition the following day and found to 
contain only a trace of albumen. Astringents were employed to 
check diarrhoea which was occasionally present ; blisters were 
applied to the chest; turpentine punch was administered ; and, 
subsequently, iodide of potassium in infusion of cinchona. 

July 12th. Pulse 114, and barely to be felt; respiration 66. 
Both sides of the chest were dull half way up, and to the same 
extent respiratory sounds were absent; sputa rust-coloured and 
viscid; lower limbs and genitals swollen. The chest was wrapped 
in a warm poultice, and whiskey punch was given. 

July 17th. Pulse 114; respiration 42. Patient remarked 
that the rate of his respiration sometimes varied ; ascites; geni- 
tals much swollen, and prepuce punctured. Baillie’s pills were 
given twice daily. 

July 21st. Has been taking tinct. digitalis in Mx doses, 
with spirit of juniper, for the last two days, notwithstanding 
which there is all but complete suppression of urine. Cidema 
has increased, and now extends to hands. Pulse scarcely to be 
felt, and not to be counted at the wrist. To have ers. xv of 
compound powder of jalap, with gr. 74 of elaterium twice daily. 

July 23rd. Patient is deeply jaundiced. Elaterium has acted 
twice, and penis is less swollen. The entire of the left lower 
extremity, to the hip, is in a state of erysipelatous inflammation, 
threatening gangrene. Lead lotion was directed to be kept con- 
stantly applied to the inflamed surface. 


* Known in Dublin as “ Parr’s Punch,” and made with whiskey and spirits of tur- 
pentine, in equa] proportions, diluted with sweetened hot water to the proper strength, 
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July 25th. The entire of left lower extremity is in a state of 
gangrene. From the knee downwards the limb is studded with 
large bulle, and the cuticle detached. The thigh is red and 
tense ; and inflammation has extended to the scrotum, which, on 
each side, is passing into a state of gangrene. Patient all but 
pulseless; but is quite conscious and free from suffering ; face 
deeply jaundiced and shrunken. 

July 26th. Entire left leg and thigh dark and sloughy; 
scrotum likewise in a state of gangrene, which extends in dark 
streaks over the front and upper portion of the right thigh. 
Respiration tranquil, and patient still hopeful. 

28th. Spat up a good deal of blood last night, and died at 
half past nine o’clock this morning. 

Post mortem examination seven hours afterwards. There was 
copious effusion into all the serous cavities. Kidneys large, 
fatty, and smooth on the surface; the cortex was much thick- 
ened, and of a light yellow colour; minute oil granules, as ex- 
hibited under the microscope, were interposed between the tubes 
and blood vessels; the epithelium and gland structure, however, 
seemed healthy. The liver was large, yellow, and readily torn; 
and, examined microscopically, the hepatic cells in most in- 
stances were found to contain eight to ten highly refracting oil 
spherules; large oil drops were likewise dispersed over the field 
of vision. Spleen fatty, and fissured. . 

Lungs healthy structurally; but bases were congested and solid, 
and smooth dark and dry in section ; they floated in water. In 
the anterior edge of the right lung was a nodule of blood as 
large as a bantam’s egg; in a corresponding situation in the 
upper lobe of the left lung, and also in the upper portion of its 
inferior lobe, were similar but larger collections of extravasated 
blood. ; 

The heart was large, and, with one inch of the aorta and pul- 
monary artery attached, weighed fourteen and a-half ounces. 
The right cavities contained some dark blood; their walls were 
soft and thinned. Left cavities much dilated, and walls slightly 
thickened. Valves all absolutely healthy. Aorta. of ordinary 
size, and its coats healthy. Heart flabby, and, when laid on the 
table, was flattened out by its own weight. On section the walls 
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resented a yellow hue, and a portion examined microscopically 
presented a good example of fatty degeneration of the muscular 
‘substance, the fibres consisting of linear rows of minute circular 
refractile dots about 10,000th part of an inch in diameter. These 
ywere likewise abundantly scattered in a free state over the field, 
vas if by liberation from the sarcolemma.* The outline of the 
{fibres was quite distinct; but, with the exception of a few places 
vwhere it was very faintly visible, transverse striation was en- . 
(tirely obliterated. 

From the outset, I regarded this case as an example of pri- 
mmary disease of the kidneys, with consequent hypertrophy and 
‘consecutive fatty disease of the heart. It is probable, however, 
that fatty change of the heart and kidneys was cotemporaneous : 
the former supervening upon a state of simple hypertrophy, and 
the latter upon one of sub-inflammatory or congestive enlarge- 
ment. ‘The liver and spleen would seem to have undergone the 
fatty transformation at a later period, under the influence of the 
general impairment or perversion of nutrition. Pulmonary apo- 
plexy and hemoptysis were probably the result of mitral regur- 
gitation by yielding of the walls of the left ventricle, dilatation 
of its cavity, and consequent reflux by inadequacy of healthy 
valves, shortly before death. The jaundicing is of great diag- 
nostic value in such cases, as serving to distinguish structural 
disease of the liver from simple congestion. 


CASE XXIII—Oppression and Palpitation supervening on emo- 
tional shock; Paroxysmal Dyspnea; Hypertrophy with 
Dilatation ; Death. Fatty Degeneration of the Heart ; 
Dilatation of the Aorta. 


Peter S., a gentleman farmer from the county of Meath, aged 
fifty-six years, was admitted into hospital as a private patient, 
May 30th, 1866. Seventeen months previously, after some 
severe family afflictions, he experienced rather suddenly, and for 
the first time, oppression of the chest and palpitation, accom- 
panied by nervousness and great anxiety. Since that date he 
has been subject to occasional attacks of dyspncea with restless- 
ness and anxiety. Has likewise had from time to time a feel- 


* I amconyinced that the muscular fibres of the heart possess a sarcolemma, 
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ing of great debility and sinking, not amounting, however, to 
syncope. 

Is rather fresh in colour; pupils dilated, and face expressive 
of fear and anxiety; slight cedema of feet and legs; pulse 104, 
and remarkably weak but regular. Chest universally resonant. 
On right side respiration is feeble, and accompanied in supra- 
mammary region with slight crepitant rales; on left side it is 
puerile. 

Precordial dulness extended ; impulse of heart strong at apex, 
and here the first sound is obscure. Over the base and at mid- 
sternum, there is a murmur with, and masking, the second sound; 
but it is not transmitted more than an inch above the aortic ori- 
fice. The carotids pulsate visibly, but not the temporal or radial 
arteries. Fauces congested. No appetite for food. Orthopneea. 
Sleep disturbed by unpleasant dreams and startings. 

Diagnosis: dilatation of the aorta, hypertrophy, and probably 
fatty degeneration of the heart. To have Hoffman’s anodyne 
and Battley’s sedative in moderate doses with camphor water 
every third hour, and a little brandy and water occasionally. On 
the 1st of June, after a rather tranquil night, and whilst the pa- 
tient was under examination, the breathing was noticed to be 
singularly irregular; it was quick, loud, and suspirious; but im- 
mediately the examination of his chest was suspended, it be- 
came slow, and was entirely suspended during a period of several 
seconds. Tongue loaded; stomach and intestines inflated. To 
have pil. rhei co., gr. x. Stop brandy. He died on June 11th, 
manifestly from inanition and exhaustion. 

Post mortem twenty-four hours after death. Much liquid in 
pericardium. Heart flabby and enlarged, weighing twenty- 
seven ounces, with an inch of the aorta and pulmonary artery 
attached. There was a good deal of fat on the surface of the 
heart; and at the apex, and partially embedded in the mus- 
cular substance, there was a solid mass of fat one-eighth of an 
inch thick. 

The anterior surface of the right ventricle presented a large 
“milk spot.” The right chambers were distended with dark co- 
agulated blood; they were greatly dilated, as was likewise the tri- 
cuspid orifice. The walls of the right ventricle were somewhat 
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tthinned. The left ventricle was much thickened and dilated. 
iAorta greatly dilated for some distance above orifice, and its 
ywalls slightly atheromatous. Valves all structurally healthy. 
‘Microscopically examined, the muscular structure of the heart 
)presented the following appearance. The outline of the fibres 
‘was well defined, and the transverse strize were pretty well seen ; 
‘but in several of the fibres, and in the direction of their long 
axes, minute transparent dots were visibly disposed in linear 
series. In these situations the strie had disappeared. 

There had been total loss of appetite for several days preced- 
ing death, the patient absolutely refusing solids of any kind, and 
taking only an infinitesimal quantity of liquid nutriment in the 
form of beef-tea with a little brandy. It seemed as if the tissues 
of the body had ceased to assimilate, long anterior to somatic 
death. The tongue, during this period, was dry, brown, and 
crusted. 

As to pathological sequence, I incline to the opinion that 
there was primary atheroma of the aorta, and consequent left 
ventricular hypertrophy ; and that from this twofold cause arose 
sudden dilatation of the aorta by overstrain, on the occasion of 
the emotional excitement already mentioned. | 

The diagnosis of dilated aorta rested mainly upon the pheno- 
menon of paroxysmal dyspnoea, which I regard as pathogno- 
monic of this special condition. But on this subject generally I 
will state my views more in detail in a future chapter. 


CasE XXIV.—Rhewmatism ; Systolic Apex-Murmur ; Death. 
Hypertrophy of Left Ventricle, and incompetence of Mitral 
Valve from Rupture of Tendinous Chords; Pulmonary Apo- 
plexy. 


George P., aged thirteen years, admitted November 7th, 1866, 
under Dr. Hughes, and came under my notice on the 15th 
whilst I was doing temporary duty for him. The boy had 
rheumatic fever three months previously, from which he made 
a satisfactory recovery ; but, shortly afterwards caught cold by 
going out without his boots on a wet day, and has been suffer- 
ing from cough and violent palpitation since that time. 

When first seen by me, his face was bloated and slightly con- 
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gested, the cervical veins distended, and the external jugulars 
pulsating synchronously with the heart; supra-clavicular fosse 
obliterated ; chest barrel-shaped and nearly motionless. Per- 
cussion-resonance was exaggerated, and respiration loud over the 
front of the chest. Cardiac impulse strong, and precordial dul- 
ness extended to right side. Fremitus over extreme left apex; 
second sound sharp and clear, but first sound replaced by a loud 
bellows-murmur, terminating with a faint, squeaking, musical 
note, resembling that elicited by blowing through a reed. At 
the base of the heart, and over the front of the chest generally, 
both sounds were heard; the second normal, and the first repre- 
sented by a bellows-murmur similar to, but less loud than, that 
heard at the apex, and louder in the course of the pulmonary 
artery than in that of the aorta. The base of the right lung 
was dull posteriorly, and over the entire posterior surface of the 
chest a loud systolic murmur was audible. Liver smooth on 
surface, and extending below level of umbilicus. Respiration 
quick, shallow, and almost exclusively abdominal; and respira- 
tory movement confined to left side, where it was very active. 
At base of thorax there was a circular constriction, correspond- 
ing tothe attachments of the diaphragm and apparently caused 
by its action. ‘There was dry cough, with occasional expectora- 
tion of blood-stamed mucus. Pulse 120, weak, and dicrotous. 
No visible pulsation of arteries. Urine, sp. gr. 1:030, slightly 
acid, and free from albumen; feet cedematous. 

I ceased to have charge of the patient on the 20th November. 
The entire body became subsequently anasarcous in an extreme 
degree; and for the last few days of life, the face and neck tur- 
gid, and the extremities livid. 

Death took place on the 14th of December. 

Post morteni six hours after death. Both pleural cavities were 
full of serum; the lungs were engorged but crepitant generally, 
and in the middle and inferior lobes of the right were two masses 
of extravasated blood, each the size of an orange. The base of 
the left lung was solid; it sank in water, and on section was 
dry and spleen-like, yielding neither blood nor serum. The 
pericardium contained some ounces of serum. ‘The heart was 
considerably in excess of the normal size, smooth on the sur- 
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fface, and free from adhesion. The right chambers contained a 
jlittle dark and partially coagulated blood ; the right ventricle 
‘was somewhat dilated and thickened, the tricuspid orifice and 
‘valves normal, as were likewise those of the pulmonary artery. 
‘Fossa oyvalis remarkably deep and recessed, and the operculum 
adherent to the left surface of septum, at some distance from the 
margin of fossa, which was, however, imperforate, not admit- 
ting of direct communication between the auricles. Left auricle 
normal ; left ventricle dilated and thickened, but not in a high 
degree. Mitral valves structurally healthy; but the free margins 
of both segments, to the extent of a quarter of an inch at their 
anterior and left extremities, had been detached from the tendi- 
nous chords, the white mamilloid fragments of which, about two 
lines in length, remained in connexion with the margins of the 
valves and the adjacent fleshy columns respectively. 

Water poured into the left ventricle flowed freely into the left 
auricle through an aperture, as large as a pea, bounded by the 
pendulous edges of the valves. 5 

The aorta was reduced in size, barely admitting the index 
finger from the ventricle. The aortic valves were competent, 
and both they and the coats of the aorta were perfectly healthy. 

There was a good deal of serum in the peritoneum. The liver 
was large and mottled white, with intervening dark red areole ; 
and on section it presented light areole, each surrounded by a 
dark red vascular surface, as in the early stage of portal venous 
congestion. Kidneys and spleen healthy. 

The history of this boy’s illness did not date back beyond three 
months, when he had rheumatism; this, however, left none of 
the ordinary traces upon the heart. Rupture of the left chordw 
tendinee would seem to have occurred subsequently to this at- 
tack, when the boy caught cold; as shown by the occurrence of 
dyspneea and palpitation then for the first time, yet without the 
history of strain or other injury to the chest. In this view the 
case is further remarkable, as exemplifying functional narrow- 
ing of the aorta from reduction in the volume of blood circu- 
lating through it within the short period of three months. 

Strong impulse of the heart, with weak pulse, is diagnostic of 
stenosis of the aorta. If this arise from lesion at the aortic 
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orifice, whether valvular or annular, there will be either a single 
aortic murmur, systolic in rhythm, or a double murmur, both 
systolic and diastolic, of similar origin. The absence of any 
such murmur, when strong cardiac impulse and weak pulsation 
at both* wrists are detected, would warrant the positive diagnosis 
of functional narrowing of the aorta, such as that presented in 
the foregoing case. Aortic stenosis of this kind, when not the 
result of congenital imperfection of the interventricular sep- 
tum, or of patency of the foramen ovale, is consecutive to mitral 
stenosis or reflux, and is therefore usually associated with either 
presystolic or systolic murmur at the left apex. 


Cask XXV.—Double Aortic Murmur ; Dysphagia, with Hemop- 
tysis; Death. Hypertrophy and Dilatation of both Ventricles; 
Detachment of segment of Aortic Valve; Double Congestive 
Pneumonia ; Enlargement of Bronchial and Mediastinal 
Glands. 


John R., aged thirty years, painter's assistant, admitted 
November 16th, 1866; served as a soldier for some years, and 
whilst engaged in Africa in defending a stronghold against a 
raid of the natives, was thrown from a rampart and sustained a 
shock on the front of the chest. He felt stunned; but subse- 
quently recovered, and as he believed, perfectly. This accident 
occurred some years ago. He had been intemperate for twelve 
months preceding his admittance into hospital; but had never 
been seriously ill till six months prior to that date, when he 
began to get thin, and had nausea and partial loss of appetite. 

On the 12th of November, four days before his admission, he 
experienced what he described as a choking sensation in the 
neck, and some difficulty of swallowing, accompanied by nausea 
and vomiting. These symptoms lasted three days, and then all 
passed away except irritability of stomach, which continued 
some time longer. 

When the man was first seen by me his legs were slightly 
cedematous; the veins of the neck were remarkably congested, 





* T have in view here the possibility of embolic infarction of the brachial or radial 
artery on one side ; occlusion of the subclavian by the pressure of an aneurism or 
other tumor ; or congenital malposition or dwarfing of the radial. 
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and especially so on the left side. There was a loud hacking 
‘dry cough. Pulse 108, weak, but regular, and equal on both 
sides. Pulmonary resonance and respiratory sounds were nor- 
mal over the entire front of the chest; precordial dulness was 
likewise normal in extent and degree. Posteriorly there was 
some slight dulness over the bases of both lungs; but otherwise 
the condition of these organs was normal, A double murmur 
existed at the base of the heart, systolic and diastolic in time. 
Of these, the diastolic murmur was relatively louder; it was 
transmitted through the ascending aorta, but with diminished 
intensity, and (for a diastolic murmur a very unusual circum-. 
stance) likewise into the great arteries of the neck, and diffused 
over the front of the chest generally. Posteriorly a single mur- 
mur was faintly heard at the inferior angle of the left scapula. 

On the following day, 17th, I found him perspiring profusely, 
and complaining of pains in the ankles and knees, which were 
swollen. Pulse 120. 

On the 18th he spat a little blood, the right side of the chest 
being dull posteriorly; and on the evening of that day he 
vomited a quantity of bile-stained liquid mixed with blood. 

On the 19th the pulse had come down to 102. He was perspi- 
ring freely, and complained of pains in the ankles and calves of 
the legs; a single systolic murmur was audible at the apex of the 
heart ; dulness was increased both in extent and degree over both 
sides of the chest posteriorly ; and, over the bases of both lungs 
a loud muco-crepitus was heard. The temporal and cervical veins 
were distended. There was likewise, at this date, visible pulsa- 
tion or throbbing of the anterior tibial arteries and all their 
branches even to the toes, accompanied with vibration sensible 
to the hand. 

From the 19th to the 23rd, when he died, no general exami- 
nation of the chest was made, owing to his extreme restlessness. 
During that interval he complained of undefined pains in the 
knees and ankles, was restless, slept but little, and had a loud 
spasmodic cough with continual expectoration of blood. On 
the day preceding his death, which took place suddenly on the 
night of the 23rd, it was remarked that the temporal arteries pul- 
sated strongly. 
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Post mortem. Both pleural cavities were full of straw-coloured 
serum, and the pericardium contained a pint of similar fluid. 
The lungs were engorged with blood, but resonant, and floated in 
water, with the exception of the inferior lobe of the left. The 
heart was somewhat larger than in health, and globoid in figure. 
The right cavities were distended with dark and partially coagu- 
lated blood, the clot extending from the right ventricle into the 
pulmonary artery. The right ventricle was slightly dilated, and 
the tricuspid orifice readily admitted the points of the four 
fingers and thumb. The left chambers were likewise distended 
_ with dark coagulated blood, and the left ventricle was dilated, 
and its walls were thickened. The mitral orifice and valves were 
normal; the aortic orifice, viewed from the ventricle, was likewise 
apparently healthy, but when examined on the arterial aspect it 
was found that the right anterior segment of the sigmoid valve had 
been partially detached from the root of the aorta; its left angle, 
to the extent of nearly half an inch, hanging loosely into the 
ventricle in the natural position of the heart. Water poured into’ 
the aorta at once flowed into the ventricle through the patulous 
orifice. The valves were otherwise perfectly sound, and entirely 
free from disease, as was likewise the aorta. The bronchial glands 
were greatly enlarged and pressed upon the bronchi, and several 
large glands were found in the posterior mediastinum detruding 
the cesophagus to the left, and pressing upon the posterior wall 
of the trachea. These glands were solid, dark in colour, and 
mottled with white spots on the superficial surface, and likewise 
on the surface of section. In the centre of one of these glands 
there was a mass of hard cheese-like matter, which, on pressure, 
yielded a quantity of pus. On examination, microscopically, the 
cheesy substance was found to be tubercular. 

There can be no doubt, judging from the man’s previous 
history, and from the evidence afforded by the post mortem ex- 
amination, that the rupture of the aortic valve occurred at the 
time when he was thrown from the rampart. It may be easily 
supposed that if, at such a moment, the chest was in the acme of 
expiration, the sternum being thereby brought into close contact 
with the pericardium, and through it with the root of the aorta, 
and if, during the diastole of the ventricle and at the moment of 
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mreaction of the aorta upon its contents, the semilunar valves 
tbeing closed, a severe shock were received upon the sternum, the 
walve segments might be thereby ruptured or rent from their 
attachments. 

An accident attended with such consequences in a heart pre- 
‘viously sound is, however, exceedingly rare ; Dr. Peacock having 
been able to find only seventeen examples recorded. The case 
iis interesting, moreover, as exemplifying the existence of the 
‘physical signs of disease of the aortic valve, both obstructive and 
recurgitant, and dependent entirely upon an accidental lesion in 
the absence of disease of the heart or valves; and as showing that 
left scapular murmur, though usually dependent upon obstruc- 
tion or regurgitation at the mitral orifice, may be caused by lesion 
of the aortic valve exclusively. 

Temporary dysphagia with hemoptysis may be due to causes 
other than thoracic aneurism, as this case proves; and, in regard 
to the pulmonary complication which it presented, Dr. Stokes 
has well remarked upon the frequent occurrence of pneumonia 
of a low type in connexion with inadequacy of the aortic valve ; 
as well as upon the frequency with which, under such circum- 
stances, sudden deaths occur. 

As to the differential diagnosis between ruptured aortic valve 
and lesion of the same valve arising from disease: irrespectively 
of the aid afforded towards forming a correct judgment by the 
history of the case, the most valuable sign, and one which isin a 
degree pathognomonic of partial detachment of the valve, is the 
oceurrence of arterial thrill, of systolic rhythm, in connexion 
with double murmur at the aortic orifice. I should henceforth 
regard such a phenomenon, in all doubtful cases, as conclusively 
establishing the existence of a loose and vibrating valve-flap at 
the root of the aorta, where no ground for suspecting thrombosis 
or embolism existed. Embolism would declare itself by other and 
indubitable evidence ; whilst the precipitation and attachment of 
a flake of fibrin at the mouth of the vessel would give rise to a 
thrill of only temporary duration, and would yield a murmur 
most probably musical in quality. A diastolic basic murmur, 
audible in the arteries of the neck, does not belong to aortic 
patency from disease ; it is a phenomenon s0 strictly exceptional 
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that I have never heard it, save in this single instance. With- 
out venturing even to suggest an explanation of the striking 
contrast herein presented with the murmur of inadequacy of the 
aortic valves from ordinary morbid change, I should in future 
regard it as indicative of failure of the valves from some other 
cause, most probably mechanical injury. 


Case XXVI—Jrreqular and Suspirious Breathing; Intermit- 
tent Pulse, and Great Debility ; Polyuria ; Death. Granular 
Degeneration of the Kidneys ; Fatty Deposition on the Heart; 
Simple Hypertrophy of the Left Ventricle. 


John D., aged forty-eight years, labourer, admitted September 
25th, 1864. For last three years he had been weak and out of 
health, and his feet began to swell six weeks prior to admit- 
tance. Pulse weak and intermittent, and respiration occasion- 
ally accelerated and suspirious in the recumbent posture. Urine 
passed in large quantity, amounting to more than two quarts in 
the twenty-four hours, sp. gr. 1010, and highly albuminous; 
feet slightly swollen ; apex-pulsation somewhat to left of normal 
position, and both sounds of heart sharp, clear, and free from 
murmur. At midsternum the first sound was distinctly double ; 
the first element in time being dull, and the second, which im- 
- mediately succeeds the former, sharp, and “clicking.” These 
characteristics were recognizable only at the end of expiration, 
when the chest-wall had entirely subsided. To have citrate of 
iron and quinine (gr. v.) ter die. 

The patient gradually became listless, and then somnolent ; 
the stomach became irritable; the appetite ceased, and he 
quickly emaciated. . 

For the last fortnight of his life there was intercurrent diarr- 
hcea, and during that time the breath was cold. Cidema had 
quite disappeared. Respiration was slow and stertorous. He died 
comatose, November 17th, and on the following day the body 
was examined. The heart weighed fourteen and a-half ounces ; 
it presented some superficial fat at the base. Right ventricle 
very thin, but not dilated, and exhibiting in section a layer of 
fat on its external surface ; some decolorized clot in right cham- 
bers. Left ventricle thickened, but not dilated; its walls measur- 
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ing half an inch at base and central portion. Left auricle dilated ; 
valves all strictly normal; muscular structure healthy. Ascend- 
ing aorta dilated sufficiently to admit three fingers on edge; 
dilatation commencing above the valves, which were competent. 
The lining membrane of the vessel was of a cherry-red tint not 
removable by washing. Kidneys reduced in size, and nodulated 
on the surface; the right weighed three and a-quarter, and the 
left three and a-half ounces. The nodules on the surface of the 
kidneys were large, but shghtly elevated, and of much lighter 
colour than the intermediate surface. In section they were 
light yellow, as was likewise the greater portion of the cortex. 
The latter was increased in thickness, and passed in between 
the pyramids, which were dwarfed. Under the microscope, and 
with a power of 222 diameters, the Malpighian bodies were seen 
nearly filled with amorphous matter, which obscured the vascu- 
lar glomeruli, and yielded negative results when treated with 
iodine and sulphuric acid. 

The primary disease in the foregoing case was renal, which 
was followed by left ventricular hypertrophy, and, subsequently, 
by fatty deposition on the heart, and dilatation of the aorta. 
Simple hypertrophy of the left ventricle, the first change in the 
pathogenetic series consecutive to granular disease of the kid- 
neys, would have been converted in this case, under the influence 
of greatly impaired nutrition, into dilatation with thinning of the 
walls, had the fat been deposited amongst or within the muscu- 
lar fibres, in place of upon the surface of the heart ; because the 
walls, then weakened in contractile and resisting power, would 
have yielded under the pressure of the blood from within. I 
think that such is the history of simple hypertrophy in most in- 
stances, as already stated ; namely, that it constitutes the first of 
a series of pathological changes in the heart, the last member of 
which is dilatation, which accompanies or supersedes hypertro- 
phy according to the state of general or special nutrition. 

Under the same circumstances, namely, if tissue-degeneration 
of the heart had taken place instead of fatty deposition, the 
aorta would have been dilated at its orifice, and valvular inade- 
quacy would have been the result. Dilatation of the first por- 
tion of the aorta, including the orifice or not, constitutes, in my 
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opinion, the essential condition for the occurrence of the pecu- 
liar rhythmical irregularity of breathing known as the “ ascend- 
ing and descending respiration” of Cheyne. This connexion 
was well exemplified in the case just narrated. Finally, the de- 
pendence of reduplication of the first sound of the heart upon 
simple hypertrophy of the left ventricle is illustrated in this case. 


Case XXVII.— Albuminuria and Anasarca ; Orthopnea ; Heav- 
ing Impulse of the Heart, and Reduplication of the First 
Sound, with subsequent Development of Mitral Systolic Mur- 
mur ; Ureenie Convulsions and Coma; Death. Cirrhosis of 
the Kidneys ; Simple Hypertrophy of the Left Ventricle ; 
Recent Endocarditis of the Mitral Valve ; Contraction of the 
Aorta. 


Marianne C., aged nineteen years, a domestic servant, ad- 
- mitted October 2nd, 1869. When a child she had severe pain in 
the region of the heart. Menstruation has been irregular during 
the last twelve months, and for the last two months it has been 
entirely suspended. Nine months ago she began to suffer from 
shortness of breath and palpitation, and three months since she 
was forced by ill health to relinquish her employment. For the 
last two months she has not been able to lie down, owing to the 
feeling of suffocation induced by the recumbent posture. A week 
since she spat a little blood, and about the same time her feet 
began to swell. When admitted she was anemic; feet slightly 
puffed ; there was orthopncea, and great respiratory distress on 
assuming the recumbent posture even fora moment. Pain shoot- 
ing down the left arm. Respiration in sitting posture 48 ; pulse 
108, weak, but regular; occasional vertigo; urine, sp. gr. 1010, 
and loaded with albumen. Great increase in extent of precordial 
dulness ; heaving impulse, and very peculiar action of the heart, 
consisting of a rolling motion associated with three cardiac 
sounds, of which the first two were systolic in rhythm, and dull. 
No murmur. Rales over base of right lung both anteriorly and 
posteriorly. To have quinine and ether, and an opiate plaster 
over the heart. 

October 10th. Stomach has been very irritable, refusing food 
and medicine; dyspnoea much aggravated at night, and threaten- 
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ing suffocation, A distinct systolic apex-murmur now exists, 
and only two sounds are audible. To have tincture of digitalis 
with syrup of the American wild cherry (Prunus Virginiana). 

25th. Since last report, feet, legs, and genitals have become 
greatly swollen, but are pale and wax-like. Vertigo; systolic 
apex-murmur of a soft and blowing character. Amaurosis and 
coma gradually supervened, the latter very slowly, and were 
succeeded by a series of epileptiform convulsions, about three in 
the twenty-four hours, commencing with rapid twitchings of the 
face, arm, and leg, first of the left side, and then of both sides, 
and ending with stertorous breathing and profound coma. The 
pupils were dilated during the stage of clonic spasm, and con- 
tracted in that of the consecutive coma. During the intervals 
between the fits there was partial consciousness or susceptibility 
to strong sensorial impressions. Deglutition was perfect; alvine 
and vesical evacuations involuntary. 

She died on the evening of the 26th October. 

The heart was enlarged, and, with an inch of aorta and pul- 
monary artery attached, weighed nineteen ounces. There was a 
large “ milk-spot” on right ventricle, and one upon either auricle. 
The left ventricle was greatly hypertrophied, and constituted an 
excessive proportion of the volume of the entire organ, It was 
not dilated; walls about ten lines thick at base and centre, but 
much thinner at the apex. Mitral valve apparently competent 
to close the orifice, and structurally sound, save that there was 
slight thickening of the free edge, and crimson reddening of this, 
and of the entire ventricular surface of both segments. 

Left auricle normal, and mitral orifice of average size. Both 
left chambers contained a good deal of dark clotted blood. 
Muscular substance of left ventricle examined microscopically, 
was found healthy. Aortic valves normal and competent, and 
aorta healthy, but in calibre somewhat under the normal stan- 
dard. 

Right chambers normal. Right ventricle contained a solid 
coagulum of a globular figure, and coated on the surface with 
yellow fibrin ; it projected through the tricuspid orifice, and 
divaricated the valves, but had no connexion in the auricle, 
Kidneys much reduced in volume, and lobulated on the surface ; 
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the right weighing two and a-half, and the left three ounces. 
Section showed thickening of the cortex, which was dark and 
congested ; examined microscopically, it exhibited no abnormal 
appearance, except considerable thickening, with hyaline appear- 
ance of the periphery, of the Malpighian bodies. The Malpi- 
ghian cones were much reduced in size. 

As in the case last detailed, the starting point of disease in 
that just given was manifestly cirrhotic or granular degeneration 
of the kidneys. From this, or rather from the capillary obstruc- 
tion consecutive to it, arose simple hypertrophy of the left ven- 
tricle. 

The occurrence of consecutive endocarditis whilst the patient 
was under observation, was announced by mitral systolic mur- 

mur; and, at the examination of the body, this was proved, by the 
still recent inflammation of the valves, to have been coeval with 
the development of murmur. Disease of the kidneys was diag- 
nosed early in the progress of the case, as was likewise simple 
hypertrophy of the left ventricle ; and the convulsions were re- 
garded as ureemic. 

Both this and the preceding case afford notable illustrations 
of the causal connexion between simple hypertrophy of the left 
ventricle and reduplicated first sound. In both cases this was 
the only cardiac lesion to account for the phenomenon. 

T have stated at length in a previous chapter (p. 164) my view 
as to the cause of reduplication of the first sound. It consists es- 
sentially in a resolution of the sound into its two component ele- 
ments of apex-shock and valve-tension. If the left ventricle be 
in volume greatly in excess of the remainder of the heart, with- 
out having undergone enfeeblement by proportionate dilatation, 
or by tissue change, it will strike the chest-wall with vigour and 
produce a loud but dull sound. Further, the impact of the left 
ventricle, owing to the energy of its contraction, would con- 
ceivably, in such a case, anticipate the tension, though not the 
closure, of the auriculo-ventricular valves, and so give rise to 
double first sound. The second element of such a sound is in- 
variably sharp and clicking, such as membranous flaps would 
yield under strong and sudden tension. The disappearance of 
the second element of the double sound in the latter of these 
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cases, simultaneously with the development of mitral regurgi- 
tant murmur, tends to confirm the view just stated as to the 
eause and diagnostic value of reduplicated first sound. 


Case XXVIII.—Paroxysmal Dyspnea ; Postdiastolic Basie Mur- 
mur; Sudden Death. Hypertrophy with Dilatation of both 
Ventricles ; Thrombosis on both Sides of the Heart ; Dilata- 
tion of the Aorta, and consequent inadequacy of the Aortic 
Valves ; Granular Degeneration of the Substance of the 
Heart ; Cirrhosis of the Liver. 


William H., aged forty-five years, an engineer by profession, in 
which capacity he served many years on board ship exposed to a 
temperature varying from 107° to 112° F., but latterly employed 
on railways, was admitted into hospital, June 26th, 1870. He 
stated that his habits had been temperate, and that he had been 
ailing two years prior to date of admittance. Within that 
period he often had temporary dimness of vision and threaten- 
ing of syncope, and about the end of the preceding December 
he vomited some dark blood. 

When visited by me on the morning of the 27th, he was 
suffering from dyspnoea of a paroxysmal character accompanied. 
with puffing, and associated with a feeling of great oppression, 
referred to the region of the sternum, and expressed by frequent 
moaning. Feet and hands cold and livid, but not cedematous ; 
slight engorgement of cervical veins, and slight cough. Pulse 
96, feeble but regular, and not visible. A strong and heaving 
diastolic impulse was perceptible throughout the precordium. 
Apex-pulsation in nipple line, and in sixth intercostal space, 
and here a (transmitted) diastolic murmur was audible, but no 
first sound save a weak impulse element. 

At the base the first sound was of a similar character, and a 
loud and soft postdiastolic murmur existed; no murmur audible 
in the neck. To have citrate of iron and quinine in gr. iij 
doses thrice daily, and chloral hydrate (gr. xv) at night. 

On the 29th, his distress continuing unabated, two leeches 
were applied at midsternum with much relief to the feeling of 
oppression. At 9 o'clock p.m. he declared he felt much better, 
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and at 4 o’clock the following morning he was found dead in his 
bed. 

Post mortem. Lungs congested; liver in early stage of cirr- 
hosis, and covered with false membrane on the anterior surface 
to the extent of the palm of the hand. Heart enlarged and 
elongated, weighing twenty-three and a-half ounces. Aorta di- 
lated, admitting readily the four fingers and thumb, and measur- 
ing one and a-half inch in diameter immediately above the 
valves. It presented patches of atheroma; and, with the excep- 
tion of the sinuses, where the walls were apparently healthy, the 
lining membrane throughout was corrugated, and of a pink red 
hue irremovable by washing. _ Left ventricle dilated and some- 
what thickened, its walls measuring half an inch at the base, but 
gradually thinning off towards the apex; and here, at a point 
about one-eighth of an inch in diameter, it was reduced to a 
thickness of two lines. It contained some dark coagulated blood 
which passed into the aorta. Mitral valve adequate and per- 
fectly healthy. Aortic valves healthy, but incompetent owing to 
dilatation of the vessel. The anterior right segment was slightly 
thickened throughout the 7wnwla, and hung on a lower level than 
the other two. Water poured into the aorta passed rapidly into 
the ventricle. Right ventricle dilated and thickened, and con- 
taining some decolorized clot, which passed from the right 
auricle through the tricuspid orifice, divaricating the valves, and, 

~by a narrow band, into the pulmonary artery; the valves, walls, 
and calibre of the latter vessel were normal. Auricles normal 
as to capacity and thickness, the right containing much decolor- 
ized fibrin, which had completely filled the appendix, and passed 
into the ventricle as already described. - 

Tissue of heart of a less pinkish tint than natural, and in the 
“oranular” stage of fatty transformation. 

The diagnostic value of right basic postdiastolic murmur in re- 
gard to the precise state of the aortic valves, is well exemplified 
in the physical signs exhibited in this case, as explained by the 
morbid changes discovered after death. The valves were healthy, 
with the exception of slight thickening of the free margin of one 
of the segments; they were, therefore, capable of yielding ten- 
sion-sound (second sound), but incompetent owing to dilatation 
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of the aorta; hence the murmur succeeding the second sound, 
The commencement of ventricular diastole and of aortic reaction 
is coeval with the closure of the semilunar valves, and denoted 
by the second sound arising from the tension of these valves, as 
already explained. Therefore, if the valves be in a healthy con- 
dition, quite irrespectively of their competency to close the ori-_ 
fice, a normal second sound will be heard ; but if they be, at the 
same time, inadequate from any cause not compromising their 
structural integrity, or only very slightly affecting it, such as 
deposit upon, or thickening of, their edges, to an extent sufficient 
to preclude accurate adaptation of the segments; or if they be 
inadequate by dilatation of the orifice of the vessel, then a mur- 
mur will follow a normal second sound. Such a murmur I 
designate as of postdiastolic rhythm. 

To distinguish between the two causes just indicated as capa- 
ble of giving origin to a murmur of this rhythm, the paroxysmal 
dyspncea, more or less regularly ascending and descending in 
rhythm, will serve as a positive guide. As stated in my com- 
ments on a previous case, I believe this symptom to be patho- 
gnomonie of dilated aorta. When, therefore, in association with 
this symptom, a clear second sound immediately succeeded by a 
murmur is heard, the diagnosis of valves structurally healthy, 
but incompetent from dilatation of the aorta, may be confidently 
made. 

The immediate cause of death in the foregoing case I believe 
to have been thrombosis of the right chambers of the heart, and 
inadequacy of the tricuspid valve by entanglement of the con- 
necting band of fibrin. The consequence was that the left ven- 
tricle, already in a degree incompetent to maintain the arterial — 
circulation, partly owing to its inherent weakness and partly by 
the excessive dilatation of the aorta, now imperfectly distended 
with blood from the lungs and inadequately nourished by a 
failing coronary circulation, ceased to contract, and death was 
the result of ventricular asystole. 
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CasE XX1X.—Anemia and great Debility; Urine of low sp. gr. — 
and presenting Hyaline Casts; Dropsical Effusion ; Death. . 
Cirrhosis of Kidneys ; Hypertrophy and Fatty Degeneration 
of Left Ventricle of Heart, and Dilatation of Right Ventricle. 


Margaret T., aged eighteen years, of respectable birth, was ad- 
mitted November 29th, 1871. Had never had rheumatism or 
other serious illness. Her chief complaint was of debility. She 
was pale and undergrown, and remarkably nervous and choreic 
in her manner and movements. Had never menstruated. 

Under a tonic plan of treatment, including iron and shower- 
baths, she improved so much that her discharge was contem- 
plated, when, about three months after admittance, the feet and 
legs began to swell; the stomach now occasionally rejected food, 
and the pulse became gradually weak and filiform. 

The urine was tested and found of a clear, amber colour, acid, 
sp. gr. 1:010, and free from albumen. The precipitate examined 
microscopically exhibited epithelium with a few transparent 
tube-casts. The face soon became swollen, and the breathing 
much embarrassed, whilst the pulse was hardly perceptible. 

Precordial dulness seemed to be extending; no cardiac im- 
pulse could be detected, and the sounds of the heart were faint 
and distant, but free from murmur. The cervical arteries pul- 
sated visibly, and the face and lower limbs became livid. 

She died on the 15th March, 1872. 

On examination of the body both pleure were found quite 
full of serum, whilst the pericardium contained only about one 
ounce. The heart was much enlarged, weighing fifteen and 
a-half ounces; the left ventricle dilated and thickened, but the 
right ventricle rather attenuated. Examined microscopically, the 
structure of the ventricles was found to be in the granular stage 
of fatty degeneration; the transverse strie had disappeared, and 
the section was dotted with large oil-drops. 

The valves of the heart were all normal, and the foramen 
ovale was closed. Kidneys lobulated on the surface and cirr- 
hosed, but not reduced in size; the left weighing four, and the 
right four and a-half ounces. The cortical structure was rather 
thicker than normal, firm, and light in colour, but the pyramids 
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’ were reduced in size and congested. A section of the cortex 
examined microscopically presented the capsules of the Malpi- 
ghian bodies greatly thickened, and composed of concentric 
laminee of fibroid texture, whilst the glomeruli were so much 
dwarfed as to be scarcely discoverable; some thick puriform 
fluid was found in the calices. The liver was large and con- 
gested ; the spleen small; no liquid in the peritoneum, 

An enlarged heart, weakened by fatty degeneration, is not un- 
likely to be mistaken for hydro-pericardium, more especially if 
associated with hydro-thorax and slight effusion into the peri- 
cardium itself; all which conditions existed in this case. Trous- 
seau adverts to the difficulty of diagnosis, even in the absence of 
the last mentioned condition. 

The case was manifestly one of primary renal disease with 
consecutive hypertrophy of the left ventricle, and, later on, fatty 
degeneration of the hypertrophied heart. 

The consecutive change of fatty transformation of the heart 
was the sole cause of failure of the heart and pulse, and of con- 
gestion of the lungs and extremities. It was likewise a contri- 
butory cause of the dropsical effusion. 

The absence of albuminuria in connexion with cirrhosis of the 
kidneys, is worthy of special notice. 


CASE XXX.— Albuminuria; Left Hemiplegia, and Mitral Systolic 
Murmur ; Paroxysmal Dyspnea; Erysipelas; Ureemie Coma; 
Death. Cirrhosis of the Kidneys, Liver, and Spleen ; Hyper- 
trophy of the Left Ventricle, and General Fatty Degeneration 
of the Heart ; Fibrinous Deposit on the Mitral Valve ; Dila- 
tation of the Aorta. 


Robert R., aged forty-five years, house-painter; has had a slight 
attack of painter’s colic. Admitted May 4th, 1872. In the 
course of the preceding summer he suffered from dry retching 
in the morning and from headache, and shortly afterwards he 
suddenly lost the use of the left arm and side of the face; but 
the left leg was affected only in a very slight degree. At the 
end of six weeks he had so far recovered the use of his arm as 
to be able to resume his work. In March, 1872, he had a severe 
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attack of epistaxis; and he noticed, for the first time, that his 
breathing was affected. 

When admitted he was remarkably pallid ; face slightly drawn 
to the right, and on the left side the natural creases were nearly 
obliterated. The tongue, when protruded, deviated much to the 
left, and the left arm and leg were weak. Urine albuminous 
and containing granular tube-casts ; cedema of feet; pulse 104, 
regular ; radial arteries rigid and remarkably tortuous, that of the 
right side making several curves fully an inch in depth. Tem- 
poral arteries likewise tortuous and rigid, and in both radial and 
temporal arteries pulsation was visible. Heart’s action weak; 
apex-pulsation faintly perceptible in nipple-line, and at this point 
a bellows-murmur of medium intensity accompanied the first 
sound. At the base the first sound was obscure, and the second 
sound remarkably sharp and ringing, a character which it pre- 
served throughout the arch of the aorta. Alternations of 
paroxysmal and suspended breathing; cough and purulent ex- 
pectoration, and physical evidence of engorgement of right lung. 
He had several attacks of vomiting during his residence in 
hospital, and on the 25th May erysipelas of the face, which, 
under the persistent application of an unguent containing 3j of ~ 
sulphate of iron to 3j of simple ointment, disappeared in the 
course of two days. 

1st June he became comatose, and on following day he died. 

Post mortem, June 3rd. A small quantity of turbid serum 
was found in the cavity of the peritoneum. The liver was 
hard and furrowed, and the spleen was in a similar condition, 
but rather small, the fibrous element being greatly in excess; 
kidneys contracted and cirrhosed. The lungs were congested, 
but there was no serum in the cavities of the pleure or peri- 
cardium. The heart was much enlarged, somewhat flabby, and 
globular in figure; it weighed twenty-three and a-half ounces. 
The aorta was dilated and patchy with atheroma; but the lining 
membrane was natural in colour, and the sigmoid valves healthy 
and competent. The right ventricle contained a flake of yellow 
fibrin, which extended in form of a cylinder into the pulmonary 
artery, half filling the vessel; it was normal as to size and thick- 
ness of walls, but its component muscular tissue was in the granu- 
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’ Jar stage of fatty degeneration; presenting the appearance of lines 
of translucent dots, and only in one spot in the field, a trace of 
transverse striation. There was no free fat. (See engraving, Fig. 
XXXI.) The right auricle was likwise filled with decolorized 
fibrin, which descended into the inferior cava. Left ventricle 
somewhat dilated, and its walls more than an inch thick in the 
central portion. The septum projected to the right side. Mitral 
valve somewhat thick and opaque, but pliant, and competent to 
close the orifice ; some flakes of fibrin were entangled in its edge. 
The muscular structure of the left ventricle was likewise in a 
state of fatty degeneration, only somewhat less advanced than 
that of the right; the transverse strize being more extensively 
and more distinctly visible. 

Renal disease was likewise the primary affection in this case; 
and hypertrophy of the left ventricle, fatty transformation of 
the substance of the heart, and aortic and general arterial athe- 
roma, with dilatation of the aorta, were subsequent changes. 

The cause of hemiplegia and of mitral systolic murmur was to 
be found in thrombosis of the left ventricle, entanglement of a 

detached flake of fibrin in the margin of the mitral valve, and 
arterial embolism of the right motor nerve-centre. 

The absence of aphasia, in connexion with /eft hemiplegia and 
the coexistence of rhythmical irregularity of respiration with 
dilatation of the aorta, without vascular injection of its lining 
membrane, should be noticed. 


Fie. XX XI. 





Granular degeneration of muscular substance of right ventricle, X 120. Case of 
Robert R. This engraving should be examined with a pocket-lens, 
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CasE XXXI—G/reat Debility and Pallor ; Edema ; Visible Pul- 
sation at the wrist ; Slight Displacement of the Apex of the 
Heart to the left; Systolic Apex and Basie Murmur ; Sys- 
tolic Murmur at LEnsiform Cartilage; Loud Arterial 
Murmur ; Sudden Death after convulsive seizwre. Serous 
Lifusion into Pleure and Pericardiwm; Fatty Deposition 
upon, and Granular Degeneration of, Right Ventricle of the 
Heart ; Hypertrophy and Dilatation of Left Ventricle ; Flap 
of Fibrin attached to Ventricular Surface of Mitral Valve 
and floating into Orifice of Aorta ; Dilatation of Tricuspid 
Orifice. 

Mary D., aged forty-eight years; admitted into hospital June 
20th, 1872. Had been short of breath, and generally out of 
health for some time. Examined on the morning of the 21st, - 
the following was found to be her condition. She was remark- 
ably pale but in no degree cyanosed, and extremely weak ; feet 
much swollen; radial pulse 84, very weak, visible, but regular; 
urine loaded with lithates, sp. gr. 1:025, and free from albumen. 
The apex of the heart pulsated slightly to the left of the normal 
position very feebly, and at this point a loud bellows-murmur ac- 
companied the first sound. At the base a systolic murmur, but — 
more harsh in quality, was likewise audible, and was transmitted 
thence through the arch of the aorta with great intensity, and 
also distinctly into the carotids; second sound weak, but normal 
in both these situations. At the ensiform cartilage the sounds 
were remarkably sharp and flapping, and here a soft systolic 
murmur existed. 

The chest was resonant in front, and respiration was normal; 
posteriorly the base was dull on both sides, and the respiratory 
sounds were feeble. 

On the evening of that day (21st) she died suddenly after a 
convulsive seizure, and on the following morning the body was 
examined. 

There was a good deal of serum in both pleural cavities, and 
some cretified tubercle in the apex of the left lung, but no ad- 
hesion of the pleura. There was nearly a pint of serum in the 
sac of the pericardium, and a considerable deposit of fat on the 
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' surface of the heart, which was slightly in excess of the normal 
size. The right auricle was dilated ; the right ventricle greatly 
dilated, its walls flabby, and not more than two lines thick in 
any portion of their extent. In section the outer third was seen 
to be composed of fat; and the remainder, microscopically ex- 
amined, was found to be in the granular stage of fatty trans- — 
formation. The tricuspid orifice was greatly dilated, readily 
admitting the four fingers and thumb to pass through, and the 
tricuspid valve somewhat thickened, but pliant and expanded. 
Both right chambers contained some decolorized fibrin, which 
extended a short distance into the pulmonary artery. ‘The left 
auricle was dilated and somewhat thickened. The walls of the 
left ventricle were greatly thickened, but healthy-looking and 
firm; its cavity was slightly dilated at the apex, but elsewhere 
it was of normal dimensions. The anterior segment of the mitral 
valve was much thickened throughout, irregular at the edge, and 
incompetent; and on its ventricular surface, about three lines 
from the free margin, there was attached a tongue-shaped flap of 
fibrin, about a quarter of an inch in length, and organically 
united to the valve. When the ventricle was filled with water 
this flap was floated into the orifice of the aorta, and, during 
ventricular systole, must have produced by its vibration an eddy 
in the efflux current, and a systolic basic murmur propagated 
into the great arteries. The aorta was perfectly healthy ; lungs 
congested posteriorly ; other viscera normal. 

Mitral valve-disease was in this case the primary affection ; 
giving rise to hypertrophy and dilatation of the left ventricle 
and auricle, pulmonary congestion, and dilatation of the right 
ventricle and tricuspid orifice. Fatty deposition upon, and granu- 
lar degeneration of, the right ventricle, were subsequent changes, 
and, no doubt, still further impaired its functional capacity, and 
were the immediate cause of dropsy. The most interesting fea- 
ture in the case, diagnostically, is that of aortic and carotid mur- 
mur due to fibrinous deposit upon the mitral valve. 

Doctor Flint has recently directed special attention to this 
phenomenon. I think, however, he over-estimates its frequency. 
I have no record of a second example of the kind, proved to be 
such by dissection. 


+ spree 
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The origin of the epileptiform seizure, which was the immedi- 
ate cause of death, would probably have been found to be exten- 
sive capillary embolism of the brain, had the contents of the 
cranium been examined, which, I regret, was not the case. 

In regard to the relative frequency of hypertrophy from the 
several causes mentioned, and the average duration of life in 
each of these categories, the following summary of the preceding 
fourteen cases may possess some value: 


Cause. No. of Cases. Average Duration. Result. 
Renal disease se coo Sad 10 months (nearly) 
Dilatation of aorta ... 22) Ss py er 
Valvular disease ood 2 Siu: Death. 
Rupture of aortic valve ... 1 eae Sia; 
Rupture of mitral valve ... 1 See 3 


It will be observed that the renal form of the malady has fur- 
nished quite one-half of the total number of cases given. 

It should be noted, however, that this is not due to an abso- 
lute preponderance of hypertrophy of renal origin ; but rather to 
the fact, that with this form of the affection, owing to the 
attendant dropsy, patients are more alarmed about their health 
and less able to shift for themselves, than they are with hyper- 
trophy from any other cause. They consequently seek hospital 
relief in greater numbers, and yield a larger comparative mor- 
tality. 

The duration of life was greatest in those cases in which hy- 
pertrophy arose from dilatation of the aorta, and least in those in 
which it was caused by ruptured valves. This difference was, 
no doubt, due to the slow progress of atheroma and dilatation of 
the aorta, during which the left ventricle had time to acquire a 
proportionate increase of volume and of propulsive power ; 
whereas, in the case of rupture of the valves, the ventricles 
were surprised, so to speak, and incapable of carrying on the cir- 
culation under the increased difficulty suddenly opposed to them. 

Dilatation of the chambers of the heart, or “aneurism,’ as 
it was designated by Lancisi, was divided by Corvisart into 
“active” and “passive;” the former corresponding to the “ dilata- 
tion with hypertrophy” of modern writers, and the latter to 
“dilatation with thinning” of our nomenclature. 
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Morgagni gave many examples of both forms. To these Bertin 
‘added two others, namely, “ simple dilatation,’ in which the 
‘walls are normal as to thickness; and “mixed dilatation,’ in 
‘which portions of the walls are thinned, others thickened, and 
‘others again are normal. Bertin held that dilatation of any of 
ithe chambers of the heart necessarily implied an obstacle to the 
(circulation in front of it.* He thus ignored that form of dilata- 
‘tion, now so common, in which, without obstruction to the cir- 
‘culation, simple debility and softening of the walls of the heart 
‘from anemia or from retrograde changes of tissue, becomes a 
‘cause of yielding and dilatation. He commits the further error 
‘of assuming that vascular engorgement, passive hemorrhage, and 
/anasarca, when associated with dilatation, are due to the assumed 
vascular obstruction which he believes to be a necessary ante- 
‘cedent condition, rather than to dilatation. These consequences 
‘ensue, however, only when the heart fails to overcome the ob- 
‘stacle in front, normal or abnormal, and becomes dilated. 

The classification adopted by Hope is unexceptionable save 
‘as to completeness.t He divides dilatation into three forms, 
‘namely, “simple dilatation,’ in which the chamber is dilated 
whilst the walls are of normal thickness; “dilatation with hyper- 
\trophy,” the cavity being dilated and the walls thickened; and 
“dilatation with attenuation,” the cavity being dilated and the 
walls thinned. To these I think the “mixed” form of Bertin 
‘should be added ; because examples are of not rare occurrence in 
‘which one or more portions of the walls, especially of the left 
ventricle, are normal or actually thickened; whilst at other 
})points, usually near the apex, the wall may be reduced to the 
} utmost tenuity. 
| Dilatation with comparative rarity engages all the cavities of 
ithe heart ; and never, save where it is the result of a general or 
‘constitutional cause, such as typhoid or fatty softening, anzemia, 
‘etc. Hope and Walshe maintain, on the contrary, that dilata- 
ition is more frequently general than partial. 

But if the frequency with which dilatation, in some degree, of 
one or more of the cavities is met with, be considered, I am 


* Traité des Maladies du Caur, p. 882. 
+ Opus citat., p. 294. 
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convinced the partial or local,will be admitted to preponderate 


numerically over the general form of the affection. If, for ex- 
ample, cases of chronic bronchitis with periodic exacerbations, 
in which the right ventricle is more or less dilated, and those of 
primary emphysema of the lungs leading to a similar result, be 
admitted into the calculation, as they must be; and if the nume- 
rous examples of dilatation, in some degree, of the left ventricle 
and left auricle, in connexion with valvular disease at the mitral 
or aortic orifice, and accompanied or not by hypertrophy, be added 
to the preceding list, a moment's reflection will suffice to show 
that the sum of such cases treated by any hospital physician 
ereatly exceeds the total of those of general dilatation which 
have come under his personal notice. 

Of much greater value than the weeuol ate classification just 
given, is the clinical division into “ primary’ Sands <6 consecutive” 
ainetion 

The former comprises cases arising from : 

(a) Aneemia. 

(6) Over-exertion and malnutrition combined. 
(¢) Excessive innervation. 

(d) Inflammatory, typhoid, or fatty softening. 
(c) Excessive use of tobacco. 

(f) Onanism. 

Tn the “ consecutive” form dilatation may result from : 

(a) Obstruction or regurgitation (or both) at the orifice of 
the aorta. 

(0) Obstruction or regurgitation at the mitral orifice. 

(c) Atheroma of the aorta. 

(d) Obstruction or regurgitation (or both) at the orifice of 
the pulmonary artery (very rare). 

(e) Renal disease. 

(f) Obstruction to the pulmonary circulation. 

With regard to the mutual relationship of hypertrophy and 
dilatation, it may be said generally, that when both these states 
coexist, hypertrophy has been the antecedent, dilatation the con- 
secutive change. Hypertrophy implies increased action of the 
chamber which has become hypertrophied, and proportionate 


activity of nutrition; but the causes of hypertrophy, in the 
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consecutive form at least, are always progressive. Hence, hy- 
ypertrophy, which is but the measure of resistance to retrograde 
ipressure, is likewise in this form of the affection progressive, so 
llong as the processes of nutritive change in the heart may be 
quickened. A period, however, ultimately arrives when, al- 
‘though resistance in front continues to increase, the compensating 
yprocess of hypertrophy of the corresponding chamber of the heart 
«ceases, because interstitial nutrition of its walls fails, either from 
impairment of the conducting properties of the coronary arteries 
\by atheromatous change of their coats, or from simple starvation 
cof the tissue of a thickened heart by its distance from the nutri- 
cent centres, namely, the coronary capillaries. Once this derange- 
ment of balance has occurred, and its occurrence is inevitable. 
ssooner or later, what Professor Flint appropriately designates the 
“<vital process” of hypertrophy is replaced by the “mechanical 
yprocess” of dilatation.* Nay more; the form which in any given 
case a heart undergoing this series of changes actually presents, 
cassentially depends upon the stage of the process at which it is 
examined, and the stage of thickening at which nutrition of the 
heart fails. Thus, examined in the early stage, before nutrition 
had begun to fail, a state of simple hypertrophy, 7.¢., thickening 
cof the walls, without alteration in the size of the chamber would 
be found. At a later period thickening may be found still 
greater, but as yet no change in the capacity of the chamber, 
a4 condition differing only in degree from the preceding; or the 
process of hypertrophy may have ceased owing to early failure 
of nutrition, and the condition known as moderate hypertrophy 
with dilatation, or dilatation with hypertrophy, according as one 
or the other condition preponderated, would be found to exist. 
\In a case where nutrition had progressed to an advanced period, 
wart passu with mechanical resistance to the circulation, and 
then failed, the heart would be found greatly hypertrophied, with 
a moderate degree of dilatation; or, at a still later period, dispro- 
portionately dilated. The former of these conditions would con- 
stitute “hypertrophy with dilatation,’ and the latter “ dilatation 
with hypertrophy.” Simple dilatation and dilatation with thin- 


* Diseases of the Heart, second edition, 1870, p. 79, et sequent. 


Seah! 
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ning of the walls are usually primary, although, theoretically, a 
state of extreme dilatation with or without thinning, may re- 
present the last member of a series of retrogressive changes in a 
heart previously in the highest degree hypertrophied. Such a 
heart would be greatly enlarged; but on this subject I have no 
positive information to offer. 

I cannot accept the pathological dogma of Rokitansky,* that 
dilatation is the natural result of valvular regurgitation ; whereas 
hypertrophy follows obstruction. It would be more correct to 
say that hypertrophy is a primary, and dilatation a secondary, 
result, equally of obstruction and regurgitation. No doubt, par- 
tial dilatation of the left ventricle at the apex may coexist with 
hypertrophy of the remainder of its walls in permanent patency 
of the aortic valve, owing to the long continued pressure which 
it has had to sustain from the reflux column of blood during 
- diastole. But even here, the dilatation is consecutive to hyper- 
trophy. In what has preceded, it is, of course, implied that hy- 
pertrophy can in no instance be secondary to dilatation. 

General dilatation of the heart is always of constitutional 
origin, and the result of one or other of the causes of “ primary” 
dilatation already mentioned, although these causes may be 
secondary in operation.+ Thus, it may result from anemia, 
and be “ primary,’ in one case; and from the same cause, 
and yet be “secondary” to valvular lesion and simple hyper- 
trophy in another. Again, it may be due to “ primary” fatty 
degeneration, or to fatty degeneration “consecutive” to hy- 
pertrophy from valvular lesion or from chronic renal disease. 
The distinction is important; because, as I will hereafter show, 
the latter or secondary form of general dilatation, is by much 


* Pathological Anatomy, vol. iv., p. 162. 

+ Doctor Stokes many years ago foreshadowed these views, in the following para- 
graph, which came under my notice only when the preceding passage had been 
written. I need not say how much pleasure it afforded me to find my views SUS 
tained, because anticipated, by the great authority of my illustrious teacher. “ It 
is still to be determined whether the cavities of the heart are liable to change from 
mechanical causes alone ; whether dilatation, for example, is a purely mechanical 
result of obstruction to the exit of the blood, or whether for its production in 
valvular disease there is required not only obstruction, but a weakened condition 
of the heart.” (Zhe Diseases of the Heart and Aorta, 1854, p. 255.) 
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the more serious prognostically, and the more rapidly fatal of 
the two. 

Beau, indeed, maintains that general dilatation with hyper- 
srophy of the heart is the legitimate pathological offspring of 
oericarditis issuing in universal adhesion of the pericardium ; 
the false membranes, by their contraction, exercising a general 
ilating force upon the heart.* In reference to this theory, re- 
zarding which Beau declares that “he cannot adopt it in an ab- 
solute manner,” it may be remarked, that where the pericardium 
is not extensively adherent to the chest-wall, there is no suffi- 
sient point d’appwi whence the false membranes can exercise a 
zeneral excentric traction upon the heart. All such cases I be- 
lieve to be examples of previous hypertrophy, from whatever 
cause, with subsequent pericarditis and inflammatory softening 
and dilatation of the heart. 

The symptoms and signs of general dilatation of the heart will 
ne found to vary within certain limits, according to the stage at 
which itis examined. Thus, at an early period of its history, 
yet when the characteristic features are sufficiently pronounced, 
the patient will exhibit languor of mind and body; the extremi- 
ties, ordinarily of a slightly livid tint, will be readily chilled and 
senumbed ; the pulse, small and regular, may intermit at lone 
intervals ; respiration is normally shallow, and readily quick- 

med by exertion, and the patient is easily put out of breath 
}oy physical effort, or mental excitement. There is a constant 
nemming or teasing cough, accompanied by scanty serous ex- 
cectoration and a proclivity to catching cold, which constitutes 
tche patient’s principal infirmity. On these occasions there is 
boreat embarrassment of breathing, which may amount to orthop- 
acea; the pulse is quick, feeble, and it may be irregular; the 
zonjunctivee injected with dark blood, and the features generally 
iivid and somewhat puffed. 

In the ordinary condition of the patient secretion and ex- 
sretion are performed with regularity, although the liver is 
somewhat engorged, and the patient may be troubled with 
nemorrhoids. The appetite, however, is indifferent, and diges- 
jion is slow; and from time to time, as shown by foul tongue 


* Archives Générales de Médecine, vol. x., April, 1836, 
36 
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eructation and anorexia, the stomach suffers derangement of — 
function, either as a consequence of some slight indiscretion in 
regard to food, or in damp and fogey weather without any 
such provocation. On such occasions the urine precipitates a 
copious sediment of lithates. The extent of precordial dulness 
is horizontally increased, if not masked by emphysematous 
lungs. The impulse of the heart is feeble, diffused, and occa- 
sionally intermittent ; and a distinct point of apex-pulsation can 
rarely be detected. The precordial region, viewed in profile, 
will generally exhibit indistinct fluctuation in one or more in- 
tercostal spaces. The sounds of the heart are sharp and distinct, 
the first closely resembling the second in brevity and pitch, but 
varying as to clearness and intensity according to the state of 
the cardiac walls; it is feeble and low toned, though well de- 
fined, when the walls are fatty or otherwise softened, but clear 
and ringing when tissue-change does not exist. The pulsation 
of the heart is quickened by even the slightest movement of the 
body, and on such occasions it is attended with throbbing of the 
carotid arteries, and visible fluctuation of the external jugular — 
veins. 

In a few such cases, as I have elsewhere shown,* the first 
sound at the apex is accompanied or succeeded by a soft bellows- 
murmur, due, as I believe, to inadequacy without disease of the 
mitral valve. If, at the acme of systole, a portion of the walls 
of the ventricle to which one or more of the papillary muscles _ 
are attached, yielding under the centrifugal blood-pressure owing 
to its softened or attenuated condition, is carried outwards at an 
angle from the axis of the ventricle, it is readily conceivable that 
one of the flaps of the mitral valve may be thereby lifted off the 
opening through the medium of the tendinous chords, and so 
give rise to mitral reflux and murmur, Under treatment, such 
murmur may cease coincidently with the occurrence of gene- 
ral improvement in the condition of the patient (see Cases 36 
and 37). 

Doctor Walshe would regard regurgitation in such cases as 
due to general dilatation of the left chambers and mitral orifice, 


* British Medical Journal, December 18th, 1867. 
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and consequent inadequacy of the valves ; but manifestly, if the 
auriculo-ventricular ring were dilated, it would, owing to its 
tendinous structure, be incapable of recovering its former dimen- 
sions under tonic treatment, so as to adapt itself to the inade- 
quate valve and prevent further reflux. Yet, if we will not admit 
that the valve itself may have undergone expansion to the requi- 
site extent to fill the opening, and that this process may have 
been, in a series of cases, coincident with treatment rather than 
consequent upon it (for the treatment that has been successful 
in removing the murmur could have no effect in expanding the 
valve), an assumption which Iam by no means prepared to grant, 
we shall be forced to believe that such changes of expansion 
and contraction of the tendinous ring have actually taken place. 
I repeat that, in my opinion, such cases are explained by the 
existence of localized softening, or extreme attenuation of the 
wall of the left ventricle. 

When general dilatation has attained its maximum, respira- 
tion is shallow, laboured, and protracted, and usually accom- 
panied by a loud wheeze; there is complete orthopncea, and 
impending suffocation when the patient assumes the recumbent 
posture even fora moment. The features, especially the lips, 
tip of the nose, and lobes of the ears, are livid, the conjunctivee 
congested and somewhat jaundiced, and the eyelids and face gene- 
rally bloated ; surface and breath cold; the feet cold, puffed, and 
congested. The pulse is slow, feeble, intermittent, and irregular. 
Precordial dulness extended horizontally, but difficult to be de- 
fined with accuracy, because the anterior borders of the lung, 
which are usually emphysematous, overlie the precordium to some 
extent. The heart pulsates at the ensiform cartilage ; its action 
is feeble, flapping, irregular, and barely perceptible to the hand ; 
and if it be not entirely overlain by the edges of the lungs, a 
fluctuating movement of its anterior wall is perceptible in one 
or more of the intercostal spaces, at the end of expiration. The 
sounds are faint, but sharply defined and high pitched, and 
if the walls be thinned but not softened, the first sound so 
closely resembles the second in quality as to be distinguishable 
from it only by its rhythm, as determined by the cardiac im- 
pulse or carotid pulsation. Fine crepitant rales are audible 

36* 
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over the bases of the lungs, which are somewhat dull, and the 
chest generally is either non-vibratile or very feebly so. There 
is constant teasing cough, accompanied by thin mucous and 
frothy expectoration frequently tinged with blood. 

Anasarca, and serous effusion into the cavities of the chest and 
abdomen quickly supervene, the latter being usually the imme- 
diate cause of death. In such case the mode of death is by coma, 
resulting from the combined operation of retained renal and pul- 
monary excreta. Another mode of death is, however, not unfre- 
quently exemplified in this affection; namely, that by thrombosis 
of the right side of the heart and pulmonary artery. 

The conditions upon which this accident, for as such it may 
be regarded, depends, are partial stasis of the blood by failure 
of contraction in the right chambers of the heart, and by im- 
pairment of respiratory and nutritive attraction arising from 
feeble respiration and arrested tissue-change. 

The symptoms which indicate its occurrence are, a sense of 
precordial oppression, gradually increasing to a point of great 
intensity, and attended with tumultuous but feeble action of the 
heart; great dyspncea and craving for air ; restlessness and sigh- 
ing; the patient starts from his slumber with great alarm, and is 
entirely deprived of refreshing sleep; the pulse is quick, weak, 
irregular, and fluttering, or all but entirely suppressed at the 
wrist; the surface is cold, damp, and livid; respiration is rapid, 
full, and laboured, but manifestly ineffectual, although air freely 
enters the lungs, and loud rhonchi or wheezing sounds are heard 
all over the chest. The carotid arteries pulsate with great vio- 
lence, and the jugular veins are turgid and fluctuating. The 
most characteristic symptom of this condition is, however, the 
besoin de respirer. The arms are thrown out and extended; the 
covering is flung off the chest; the patient begs that fresh air 
may be admitted, and declares he is being suffocated, although 
the chest moves freely and extensively, and there is abundant 
circulation of air in the chamber, and, as judged by auscultatory 
evidence, in the lungs also. In this condition death usually 
occurs quite suddenly on the patient’s making the slightest ex- 
ertion, such as that of sitting up; it is the immediate conse- 
quence of the impaction of a mass of fibrin in the tricuspid 
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orifice or the pulmonary artery, by which the circulation in the 
lungs is mechanically arrested, the systemic arteries emptied, 
and the veins gorged with blood. General dilatation of the 
heart is least promising where the organ has undergone change 
of structure; it is of unfavourable augury in proportion to the 
extent and degree of tissue change which the heart has suffered. 
That of fatty degeneration is the most serious, because the least 
amenable to treatment; it is likewise the most liable to termi- 
nate in sudden death by thrombosis or rupture. 

That form of the affection which is secondary to hypertrophy 
from valvular lesion, or from renal disease, is likewise pro- 
portionately more serious than that of primary origin, because of 
the retrogressive tissue-change which it implies, and the formi- 
dable mechanical resistance which, in either case, the heart, thus 
weakened by tissue-decay and by thinning of its walls, has to 
overcome in carrying on the circulation. 

General dilatation from anzemia, or from excessive labour and 
inadequate nutrition, is, on the other hand, the most promising 
form of the affection, and susceptible not only of improvement, 
but of cure under appropriate and persistent treatment. Dilata- 
tion from “typhoid softening” is usually met with in typhus 
fever, or consecutive to it, and is likewise amenable to treat- 
ment. 

I have met with only a few, certainly not half a dozen, ex- 
amples of it in the typical form described by Dr. Stokes, al- 
though it must have been not rare at the time he wrote. 

Treatment.—In the anemic form, iron is, par excellence, the 
remedy. It should be given in such form as the stomach can 
best tolerate, and its efficacy will be greatly enhanced if it be 
combined with strychnia and quinine, as in the syrup of the 
triple phosphate, of which a teaspoonful may be given in twice 
that quantity of cold water thrice daily. Where dilatation is the 
result of excessive physical toil, worry, and malnutrition, as so 
frequently exemplified in poor women of weak frame and ner- 
vous temperament, digitalis and iron combined act as a specific 
(vide Case 37, Mrs. C.) I usually prescribe Mv—x of the tincture 
of digitalis with Mx of the tincture of perchloride of iron, and 
My of chloric ether, in an ounce of water every third hour. 
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Nutritious diet, including a large proportion of animal food and 
a liberal allowance of wine, are at the same time ordered. The 
bowels, which are usually constipated, but may be over-relaxed, 
should be attended to. In the former contingency, ers. v of the 
compound aloetic pill, with a-quarter gr. of extract of nux 
vomica, may be given every night; and in the latter, Mx of 
dilute sulphuric acid, or of the liquor of pernitrate of iron, in an 
ounce of water, thrice or oftener daily. 

In that form of dilatation which results from softening, 
whether inflammatory, typhoid, or fatty, I rely chiefly upon 
quinia and strychnia combined; Mv of the liquor strychniz of 
the Pharmacopceia, with grs.iss to ij of quinia, in an ounce of 
water, acidulated with dilute sulphuric acid and sweetened to 
the taste, should be given every third or fourth hour. Nutri- 
tious diet and an ample allowance of wine should be provided ; 
moderate exercise in the open air should be taken daily ; but the 
ascent of steeps, and indeed all causes of excitement of the cir- 
culation, whether mental or bodily, and of fatigue, should be © 
studiously avoided. 

Doctor Stokes was the first to point out the great benefit to be 
obtained from the use of mercury in the treatment of fatty and 
dilated heart, with engorgement of that organ, the liver and lungs, 
paroxysmal dyspnoea, and anasarca. There seems some reason 
to conclude that these attacks are associated with latent gout. 
Dr. Stokes gives, in illustration, the case of the late eminent 
surgeon Abraham Colles, who ultimately died of this affection. 
Writing of Mr. Colles, he says: “He continued to suffer from 
time to time, from paroxysms of dyspncea, which were generally 
preceded by diminution in the secretion of the kidneys. During 
these attacks, which generally lasted for several days, the irregu- 
larity of the heart and the precordial distress increased until 
orthopneea was established. The kidneys acted scantily, and no 
copious sediment appeared in the urine. On each attack, the 
tumefaction of the liver increased with great rapidity; but this 
condition as rapidly subsided with the improvement in the 
symptoms. No relief was ever obtained until a free action of 
the kidneys was established ; but it was found that this could 
only be effected by the use of mercury, followed by diuretics. 





TREATMENT OF DILATATION. 567 


‘On several occasions the diuretic treatment, not preceded by — 
‘mercury, was tried; but it always failed, so that the number of 
‘times in which a distinct course of mercury was employed, was 
‘very great. To this remedy, in a great degree, must the pro- 
longation of Mr. Colles’ life be attributed, for, on various 
occasions, the symptoms had gone so far as to cause complete 
orthopneea, with unusual anasarea, and alarming pulmonary con- 
gestion.”* 

I have no personal experience of the use of mercury in cases 
such as that described by Dr. Stokes; but were an example of 
the kind placed under my care, I should have no hesitation in 
adopting the plan of treatment so successfully followed by him. 

I have repeatedly observed temporary irregularity in the action 
of a dilated heart to be directly due to derangement of stomach, 
as manifested by flatulence, acid eructations, and foul tongue. 
Dr. Stokes has likewise noticed this, and truly remarked that 
the cardiac irregularity may be promptly corrected by measures 
directed to the gastric derangement. I think cases of this kind 
are also associated with the gouty diathesis, and under the use 
of acetate of potash and tinct. of colchicum, gers. xxx of the 
former with Nx of the latter, given every third hour in an ounce 
of orange-flower water, and preceded by a saline purgative, I 
have found the regularity of the heart’s action restored in the 
course of twenty-four to forty-eight hours. 

For the relief of precordial oppression arising from excessive 
cardiac distention, the application of two or three leeches over 
the base of the heart is the measure most likely to be efficacious 
for the time. Ihave repeatedly seen patients who had been en- 
tirely deprived of sleep for several nights in succession by this 
feeling of oppression and impending suffocation, enjoy tranquil 
and refreshing sleep for several hours after the application of 
two leeches to the precordium. 

In the treatment of the alarming condition due to thrombosis 
of the heart, in addition to rest, warm applications to the feet, 
and wine or spirits in small and oft repeated doses, I would 
make trial of the plan recommended by Dr. B. W. Richardson,+ 


* The Diseases of the Heart and the Aorta, p. 297. 
t See Medical Press and Circular, of November 20th, 1872, 
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although I have had no actual experience of it; namely, that of 
giving "x of the spirit of ammonia in an ounce of water every 
hour, and grs. v of the iodide of potassium, every alternate hour, 

The treatment of dilatation associated with persistent palpita- 
tion of the heart and enlargement of the thyroid body, with or 
without prominence of the eye-balls, constituting the morbid 
condition known as Graves’ disease, and affording a typical ex- 
ample of dilatation from excessive innervation, should be con- 
ducted mainly with reference to the general condition of the 
patient. That condition is preeminently one of debility, and 
most frequently of anemia likewise. Hence the indication for 
alcoholic stimulants in moderate quantity, iron and digitalis, and 
regimen of a bracing character. I usually allow four to six 
ounces of sherry daily, and prescribe tincture of the perchloride 
of iron with tincture of digitalis, of each, Mx thrice daily, in an 
ounce of water. For the relief of intercurrent precordial distress 
I direct two leeches to the precordium, and afterwards an opiate - 


plaster. In cases of extreme nervous susceptibility I have given 


half drachm doses of bromide of potassium. In all cases I re- 
commend cold shower baths and moderate exercise out of doors; 
and, when it can be afforded, the use of chalybeate waters for 
some months in a bracing climate, such as Harrogate. 
Dilatation resulting from the excessive use of tobacco is char- 
acterized, most frequently, by slight intermittence of the pulse 
and a tendency to syncope; likewise by a fugacious systolic 
murmur at the apex of the heart, the action of which is usually 
quick, but variable as to rate independently of physical exer- 
tion. The patient is pale, fidgetty, and generally “nervous,” and 
he gives, when questioned, the history of excessive indulgence in 
tobacco-smoking. It is,in many cases, idle to recommend a total 
discontinuance of the practice of smoking. The wiser course is 
to urge upon the patient gradually increased restriction in this 
respect, and the use of the mildest “smoking-mixture” obtain- 
able. In addition, cold shower baths should be recommended, 
and, medicinally, strychnia and iron. For example, MLV of the 
liquor strychnie, with gr.iss of the granulated sulphate of iron n 
an ounce of water thrice daily. 
Onanism, and the cardiac debility and dilatation which result 
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. from it, and which are characterized, as in the preceding exam- 
ple, by nervous excitability and palpitation, and not unfre- 
quently by systolic apex-murmur without valvular disease, are 
best treated by absolute prohibition of the vicious habit to which 
they are due; and this should be enforced, if necessary, by vesi- 
cation of the genitals, or by some equivalent expedient. Bromide 
of potassium in full doses, 3ss to 3j, is, par excellence, the medi- 
cinal agent most to be relied upon. It should be given in the 
above mentioned quantity, thrice daily, for several weeks conse- 
cutively, with occasional intervals of one or two days, for the 
purpose of avoiding the general depression and nausea likely to 
arise from its long continued use. 

Dilatation arising from any of the preceding causes, though 
general, may affect the two sides of the heart or the individual 
chambers unequally. Thus, fatty softening is essentially ven- 
tricular, rarely engaging the auricles in a great degree, and 
usually affecting the ventricles very unequally. Typhoid soften- 
ing likewise most frequently affects the left ventricle in a greater 
degree than the right, and the consecutive dilatation exhibits in 
either case a corresponding extent and rate of progress. 

Dilatation from nervous debility and habitual excitement, as 
exemplified in Graves’ disease, always exhibits a preponderance 
in the left, as compared with the right ventricle. 

Consecutive dilatation, or that arising from obstruction or from 
a local, as distinguished from a general, cause, is nearly always 
secondary to hypertrophy, as previously shown. It occasionally 
happens, however, that the process of atheromatous change in 
the orifices and valves of the heart, or in the aorta, commences 
simultaneously and proceeds concurrently with that of fatty de- 
generation of the substance of the heart. In such a contingency 
dilatation of the chamber undergoing retrogressive change of its 
walls, provided the obstruction lay directly in front of it, would 
be “primary.” But that this is of exceedingly rare occurrence 
may be inferred from the rarity of dilatation without thickening 
of the walls, in connexion with atheroma of the valves or of the 
aorta. 

Consecutive dilatation, as depending on a local cause, is itself 
most frequently local in the first instance. It may, however, 
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affect both sides of the heart at the same time; but in such a case 
two concurrent causes, one affecting each side, must be in opera- 
tion: a contingency exceedingly rare. Not so, however, that of 
retrogressive dilatation when the disease commences on the left ~ 
side. In this case, owing to obstruction to the pulmonary cir- 
culation, the right side of the heart would be affected succes- 
sively with hypertrophy and dilatation. 

When dilatation of the right ventricle is the result of primary 
obstruction in the lungs, as when it follows emphysema with oft 
repeated intercurrent bronchitis, the retrogressive process is 
arrested in the systemic veins, and never, in my opinion, ex- 
tends beyond the capillaries to the left side of the heart. I 
have not met with a single example which would constitute an 
exception to this statement. Pulmonary obstruction, to an ex- 
tent and: degree adequate to the production of general venous 
engorgement, when not rapidly fatal, is always intercurrent and 
temporary. ; 

The systemic veins being remote from the seat of obstruction, 
and not having suffered permanent impairment of tonicity by 
temporary distention, readily recover their normal calibre when 
free circulation through the right side of the heart and the lungs 
is restored; and the left heart, thus relieved from backward 
_ pressure through the capillaries, will not have undergone from 
the temporary obstruction thence arising, any alteration either in 
regard to the thickness of its walls, or the capacity of its cham- 
bers. Not so, however, the right side of the heart, which, owing 
to its proximity to the seat of obstruction in the lungs, and the 
feebleness of its walls, is found, after repeated distention, to — 
have become permanently dilated. 

The rule may be therefore regarded as general, that whilst 
obstruction on the left side of the heart is competent to produce 
hypertrophy and dilatation of the right side; primary stasis on 
the right side is not reciprocally productive of hypertrophy and 
dilatation on the left side. 

Dilatation of the right chambers of the heart in its pramary 
form may be due to: 

(a) Fatty deposit. 
(b) Fatty degeneration. 
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(c) Inflammatory softening. 

(d) Fibroid conversion. 
In the secondary form it may result from : 

(a) Obstruction in the lungs. 

(6) Obstruction or regurgitation at the mitral orifice. 

(c) Obstruction or regurgitation at the aortic orifice. 
In the primary form, dilatation of the right ventricle is usu- 
vally associated with thinning of its walls; but when secondary 


lito any of the causes indicated in the latter category, it is 


preceded by hypertrophy, provided that general nutrition be 
‘unimpaired; hence there is thickening of the walls with enlarge- 
mment of the cavity. But, as already stated, hypertrophy of the 
iright ventricle, even in a moderate cegree, is rare. 

The differential diagnosis, from direct physical evidence, of 
‘dilatation of the right ventricle, accompanied by, or unattended 
‘with, thickening of its walls, is not practicable in the present 
‘state of medical knowledge ; but dilatation of some form having 
been determined, the history and collateral signs actually exist- 
ing will enable the physician to form a presumptive judgment 
almost equivalent to a positive diagnosis. 

This difficulty arises from the twofold circumstance, that the 
right ventricle is shielded from the touch by the sternum, and 
that the factor contributed by it to the first sound is so insig- 
nificant, that. even when exaggerated, it is not distinctly ap- 
preciable. 

Dilatation of the right ventricle can scarcely be presumed to 
exist without a corresponding state of the right auricle, owing to 
the invariable accompaniment of expansion of the tricuspid 
orifice. The right auricle may, however, be dilated without 
accompanying dilatation of the right ventricle; when, for ex- 
ample, organic obstruction exists at the tricuspid opening, with- 
out a corresponding condition of the mitral orifice, a very rare 
occurrence, the right auricle would alone undergo hypertrophy 
and dilatation. 

Dilatation of the right ventricle may be diagnosed by ex- 
tension of precordial dulness to the right, unaccompanied by 
displacement of the apex to the left side, and by the existence 
of jugular pulsation synchronous with ventricular systole, This 
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latter sign, first pointed out by-Lancisi, but by him, and sub- 
sequently by Laennec, erroneously interpreted as evidence of 
hypertrophy of the right ventricle, is really diagnostic, not 
of dilatation of the right ventricle, but of tricuspid inadequacy 
as shown by Morgagni. This latter condition is, however, 
rarely met with, except as the result of dilatation of the right 
ventricle, which may be, therefore, likewise presumed to exist. 
Hope regarded this sign as evidence of hypertrophy with dilata- 
tion of the right ventricle; but Bertin correctly interpreted it as 
a sign of dilatation only of that chamber, with a corresponding 
condition of the right auriculo-ventricular opening, and conse- 
quent inadequacy of the tricuspid valve. ; 

Morgagni drew a just distinction between jugular pulsation 
resulting from simple auricular reflux, and that from ventricular 
regurgitation. In the former case, as he remarks, the pulsation 
of the jugular vein observes no relationship in time to the sys- 
tole of the ventricle ; whereas, in the latter, it is strictly syn- 
chronous with the pulse, and therefore with the contraction of | 
the ventricle.* 

This distinction is, as I believe, well founded. A tremulous — 
movement of the jugular veins, extending over the entire period of 
ventricular diastole, and corresponding to the feeble undulatory 
contractions of the auricle prior to its final and abrupt presystolic 
contraction, is of frequent occurrence, and represents a minor 
degree of congestion of the right side of the heart. I have, how- 
ever, repeatedly observed both kinds of jugular movement in the 
same case; viz.,a full reflux wave synchronous with the contrac- 
tion of the ventricle, and a feeble and continuous movement 
immediately succeeding it: both being readily arrested by light 
finger-pressure above the clavicle. 

Longet, adopting the views of Potain, represents the jugular 
veins as normally exhibiting the following series of movements ; 
viz., two abrupt elevations in quick succession; the former due 
to the arrest or retardation of the entrance of blood into the 
auricle at the moment of its contraction, and the latter, to the 
retrograde shock or pressure arising from the closure of the tri- 
cuspid valve, or the lateral pressure of the great arteries upo? 


* Seats and Causes of Disease, translated by Cooke, 1822, yol. i, p. 877. 





DILATATION OF THE RIGHT CHAMBERS. 573 


she adjacent veins at the moment of their expansion; perhaps 


tto both these causes combined. Alternately with the twofold 


expansion of the vein just described, may be noticed a partial 


ssubsidence or sinking of it, due to the successive diastole of the 


pauricle and the ventricle; and, finally, a slow movement of ex- 
}pansion from the refilling of the vein from the periphery.* 


The annexed figures (XXXII. and XX XIII.) of Friedreich, 
copied from Dr. Gee’s work,+ represent abnormal venous pulsa- 


ition. Figure XXXII. shows systolic dicrotism of the jugular 


Fie. XX XIT. 





Fie. XXXTTT. 





* Traité de Physiologie, 1869, tom. deuxitme, p. 250. 


+ Auscultation and Percussion, 1870, p. 167. 
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pulse, the first and lesser portion of the wave of ascent being the ‘ 
result of auricular contraction, the second and larger, that of 
ventricular systole. Figure XX XIII. represents a phenomenon 
of occasional occurrence, namely, diastolic dicrotism of the jugu- 
lar pulse. This is the result of persistent repletion of the right 
auricle, and consequent sudden arrest, towards the end of dias- 
tole, of the further entrance of blood. 

Dilatation with thinning of the right ventricle, from scenes 
whether fatty or inflammatory; and dilatation with hypertrophy 
from emphysema and recurrent bronchitis, or other chronic ob- 
struction to the pulmonary circulation, are of less unfavourable 
augury than the corresponding changes in the left ventricle; 
because of the much less lability to rupture of a softened right 
ventricle than of a left ventricle similarly affected, and because 
chronic obstruction to the circulation in the lungs is usually of — 
aremittent character. There is, however, considerable danger — 
from thrombosis of the right ventricle and pulmonary artery. 

Dilatation of the right auricle is usually associated with, and — 
consecutive to dilatation of the right ventricle, owing to the 
facility with which, in protracted engorgement of the right ven- 
tricle, the tricuspid orifice becomes expanded, and its valve 
thereby inadequate. It may exist, however, as already stated, 
independently of any change in the capacity of the right ven- 
tricle, where tricuspid narrowing is the only valvular lesion pre- 
sent ; but this is a pathological unity of extreme rarity, and 
separate dilatation of the right auricle is, therefore, very seldom 
witnessed. 

A right auricle dilated in a high degree may simulate aneu- 
rism of the ascending aorta. The most remarkable example of 
this kind on record is given by Dr. Stokes. A man, past middle 
age, was admitted into the Meath Hospital suffering from symp- 
toms of cardiac disease. The heart pulsated in its “natural posi- 
tion; its action was feeble and irregular, There was dulness to 
the right of the sternum, extending from the second to the fifth 
rib, and to an equal extent in this situation an expansile pulsa- 
tion was felt resembling that of an aneurism, and synchronous 
with the first sound oi the heart. No note was taken as to 
whether murmur existed, In regard to aneurism, a negative 
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‘diagnosis was made, chiefly from the coexistence of irregular 
vaction of the heart. The patient sank from congestion of the 
\lungs. The aorta was healthy; the lungs were emphysematous 
sand congested. The right ventricle was dilated and hypertro- — 
phied, and the right auricle “resembled a vast purple tumor 
which concealed the whole of the anterior portion of the right 
lung. Its parietes were in many places extremely thin, while in 
‘others the fleshy columns, especially in the appendix, were hy- 
jpertrophied. Its cavity contained more than a pound of fluid 
but grumous blood.”* The pulsation of the auricle was here 
(due, as Dr. Stokes remarks, to systolic reflux from the ventricle. 
‘The difficulty of differential diagnosis from aneurism must have 
\been very considerable in this case, and in the enumeration of 
/possible sources of error, the example, though unique, should not 
\be lost sight of. The necessary coexistence, however, of pulmo- 
nary and general venous engorgement must have aided consider- 
‘ably towards a right conclusion. 

Where the right side of the heart is dilated and engorged, 
whether from debility of the walls or from primary obstruction 
in the lungs, I would not hesitate to abstract blood locally, or 
even generally, but with circumspection. The application of a 
few leeches to the precordium, or the abstraction of a few ounces 
of blood by cupping over the lungs where they are the seat of pri- 
mary obstruction, the use of the hot foot-bath and a mild saline 
aperient, are usually followed by great relief to the patient. 
Where, in the absence of valvular disease on the left side, gene- 
ral venous congestion amounts to a state of cyanosis, with great 
dyspneea, distention of the cervical veins, irregular pulse, and 
feeble, but tumultuous action of the heart, I would not hesi- 
tate to bleed from the arm to ten or twelve ounces. Medici- 
nally, I consider digitalis, when the stomach will tolerate it, the 
most valuable agent we possess in the treatment of weak and 
engorged right heart. I prescribe it in doses of Mx of the 
tincture, with an equal quantity of chloric ether and of tincture 
of perchloride of iron, in an ounce of water every third hour, I 
have never witnessed from its use more unpleasant results than 


4 


* The Diseases of the Heart, p. 274-5. 
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occasional sickness of stomach ; but when this occurs the medi- 
cine should be stopped for at least twenty-four hours. It in- 
creases the contractile force of the heart, slowing its action, and 
restoring its regularity of function. Thus, by its action, when it 
is administered in well selected cases, the strength and volume 
of the radial pulse are increased, and its regularity, if absent, is 
restored, whilst the renal secretion is augmented. The allowance 
of liquids should be very limited, and alcoholic stimulants should 
be given in full quantity. 

Dilatation of the left, like that of the right auricle, when it 
exists separately, depends upon contraction of the auriculo- 
ventricular opening of that side, and is associated with thick- 
ening of its walls. It must, however, ultimately give rise to 
dilatation of the right chambers, and should, therefore, be re- 
garded as representing an early stage of a process which must 
issue in more general dilatation of the heart. 

From the anatomical position of the left auricle, dilatation of 
this chamber must be difficult of recognition by mdependent 
signs; but, in conjunction with those of mitral narrowing, the 
existence of continuous feeble undulatory pulsation in the 
second and third intercostal spaces of the left side, about one 


inch from the sternum, may be regarded as evidence of this: 


condition. 
Separate dilatation of the left, like that of the right ventricle, 


may be primary, and dependent upon typhoid, inflammatory, or. 


fatty softening ; or it may be secondary to organic disease at the 
mitral orifice, involving valvular inadequacy and regurgitation, 
or to disease at the orifice of the aorta giving rise to obstruction, 
regurgitation, or both, provided there be softening of the walls. 
Softening of whatever kind, if primary, is followed by dilata- 
‘tion with thinning of the walls, when time has elapsed suf- 
ficient for the complete development of the pathological series. 
The symptoms are weak and failing pulse, which is, likewise, 
usually quick, intermittent, and irregular. It may, however, be 
abnormally slow and large in the fatty form of softening, but 
here the radial artery is usually tortuous, and not unfrequently 
rigid. Vertigo is of frequent occurrence, and there is a tendency 
to. syneope on suddenly assuming the erect posture, and on 


! 
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’ making unusual effort. In cases of softened and dilated left ven- 
tricle, the apex-point, as determined by the sounds, is displaced 
to the left, and the apex-beat is feeble and diffused. The first 
sound is weak, but short and high pitched; the impulse is either 
in the last degree feeble, or altogether inappreciable. At the base 
the second sound is sharp, but weak, and if the aorta be not rigid 
by atheromatous or calcareous change, it is but faintly audible at 
the right second costal cartilage. In the treatment of typhoid 
softening, as pointed out by Dr. Stokes, wine in full quantity 
constitutes the remedy ; under its use the pulse usually becomes 
slow at the same time that it acquires volume and strength. 
Alcohol is also indispensable in the other two forms of softening 
of the left ventricle, and in all three I prescribe quinine, strych- 
nine, and iron. 

_ When dilatation of the left ventricle is the result of valvular 
lesion it is always accompanied by thickening of the walls. The 
diagnosis and the treatment will be considered in connexion 
with the valvular lesion upon which the dilatation depends. 

The following are examples of dilatation of the heart. 


Case XXXII.—Dilatation of the Heart and Resolution of the 
First Sound. 


Catherine M., aged fifty-five years, a domestic servant, came 
under my notice as an extern patient of the hospital, March 
12th, 1869. Had been for some time previously suffering from 
flatulence and sensations of “sinking” at the stomach, vertigo, 
and occasional faintness. Had never spat blood. Was pale 
and thin, but free from cough; pulse 96, weak, and occasion- 
ally intermittent. Sounds of heart morbidly clear over precor- 
‘dium generally; but, at the apex, the first sound was resolved 
into its two elements of impulsion and valve-click, of which the 
former was dull and soft, whilst the latter, which immediately 
succeeded, was sharp and “valvular” in character. The former, 
by its rhythm, might be mistaken for a presystolic murmur, but 
was readily distinguishable from it by the soft character of the 
sound, and by its coincidence with the cardiac impulse. K. 
Tincture of digitalis and chloric ether, of each Nv thrice daily. 
Not seen again. ; 


37 
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Although I incline to associate reduplication or resolution of — 
the first sound at the apex with simple hypertrophy of the left 
ventricle as the usual attendant condition, I would not be 
understood to deny its occasional occurrence in connexion with 
other organic changes of the heart; for example, thickening, with 
some degree of dilatation, of the left ventricle. 


Case XXXIII—Dulatation and rapid Action of the Heart ; 
Irreqularity and want of Correspondence between the Action 
of the Heart and the Radial Pulse. 


Margaret L., a widow, aged forty-five years, visited the hospital 
as an out-patient in February, 1868. Twelve years previously 
she had swelling of the legs after cold caught in her first confine- 
ment. She is remarkably nervous and fretful; pulse at wrist — 
108, so weak as to be with difficulty counted, and arythmically 
irregular and intermittent; heart acting at rate of 192, irregular, ° 
but not intermittent, its sounds sharp and clear, and accom- — 
panied by a musical note not in harmony with either sound; ~ 
apex-beat half an inch external to the nipple. Feels weak occa- 
sionally after an effort, and is sometimes faintish after rising 
from bed, so that she is obliged to lie down again, but has never 
fainted ; breathing on these occasions much accelerated. To have 
aperient pills; also tincture of iron and chloric ether, of each 33), 
with infusion of quassia to 3viij: a tablespoonful to be taken 
thrice daily. 

Admitted into hospital, April 27th. Heart acting at rate of 
182; sounds clear and ringing, but unaccompanied by murmur. 
Pulse weak, irreeular, and intermittent, and, as to rate, out of 
harmony with the action of the heart. To have tincture of digi- 
talis, tincture of the American wild cherry (Prunus Virginiana), 
and chloric ether, of each MLv, every fourth hour. 

May 7th. Pulse and heart-rate correspond, 96 per minute 
with slight irregularity. No sensation of sinking; can sleep and 
take food well; heart-sounds less clear and sharp. Discharged. 

June 17th. Pulse weak, irregular, and intermittent, 168, and 
corresponding with action of heart. To resume last medicine. 

April 2nd, 1869. She again presented herself. Pulse 96, 
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- with an uncertain number of abortive beats; action of heart 
varies from 144 to 168; sounds clear. There are, occasionally, 
a few strong and regular beats; these are represented in the 
radial pulse, and are succeeded by an uncertain number of weak _ 
pulsations in rapid succession, which are not fully, or only by 
abortive pulsations, represented in the radial pulse. She suffers 
from dizziness, and is in danger of falling after exertion, especi- 
ally that of ascending a flight of stairs. 

The musical note audible at the precordium on the occasion 
of the first visit, but not subsequently, was of gastric origin. I 
have repeatedly heard this sound in connexion with gastric tym- 
pany, and have had no difficulty in identifying its source by its 
metallic character; its want of strict synchronism with either 
sound; its capriciousness, or occasional absence during one or 
more cycles of cardiac movement without any intelligible cause ; 
and, finally, by the existence in the precordium of tympanitic 
percussion-resonance continuous with that of the epigastrium. 

The beneficial action of digitalis is exemplified in the com- 
parative regularity, increased force, and reduced rate of the 
heart’s action, and in the general improvement of the patient 
under its use in May, 1868. 


CasE XXXIV.—Hypertrophied, Dilated, and Fatty Heart ; “As-_ 
cending and Descending” Respiration ; Sudden Death. 


Joseph C., aged sixty-two, an educated man of gigantic stature, 
presented himself as an extern patient, May 12th, 1869. He 
stated that during the preceding fifteen years he had suffered 
from shortness of breath, with occasional attacks of bronchitis, and 
that a fortnight previously he had spat some blood. There was 
no cedema; the pulse was 96, arythmically irregular, and inter- 
mitting. He was subject to sudden accessions of dyspnoea, with 
tendency to fainting, which usually came on in bed, and obliged 
him to rise promptly in order to catch his breath. Had not been 
able to lie down for the preceding week, owing to the immediate 
accession of attacks of this kind on his attempting to do so. To 
have tincture of digitalis, tincture of perchloride of iron, and 


chloric ether, of each ten drops, thrice daily. 
oe 
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May 14th. Pulse 96, intermitting ; feet swollen; heart’s action — 
irregular and intermittent ; its sounds clear, but weak, and free 
from murmur. Respiration “ascending and descending” at in- 
tervals, and then his sight is dim. Declares he feels better, 
and has been able to get some sleep since he began to take the 
medicine. 

19th. Admitted into hospital. There is now great cedema 
of the lower extremities, and dyspnoea threatening asphyxia; 
pulse intermitting; breathing “ascending and descending,” or 
exhibiting alternations of gradual increase and decrease of rate, 
succeeded by a brief period of complete apncea. To have pre- . 
vious medicine. 

20th. Slept well in recumbent posture last night, and de- 
clares he feels infinitely better. 

23. No return of dyspnoea. Sleeps well; cedema disap- 
pearing; attributes his improvement to the medicine, which 
he calls his “ preservative,’ and demands to have it repeated. © 
Passed since yesterday about a gallon of pale urine. 

This man was discharged at his own request a few days after- 
wards, feeling well and free from dyspneea, the cedema having 
entirely disappeared. The pulse, however, continued irregular. 

July 16th. Called on me at my residence to-day. Had an 
agoravated attack of dyspneea last night, causing him to start out’ 
of bed to save himself from suffocation. Is very thin ; pulse irre- 
gular and failing; great cedema of feet and legs; kidneys and 
bowels acting well. No cardiac impulse to be felt, but a general 
and feeble movement is perceptible to the hand placed on the 
precordium. At the apex and in the line of the aorta both 
sounds were remarkably obscure, whilst at the ensiform carti- 
lage they were morbidly clear. No hemoptysis. To have, thrice 
daily, M.vj of the tinctures of digitalis and iron, with chloric 
ether, as previously. 

17th. Visited at his lodgings. Passed a better night, and 
reported much improved. 

August 8th. I discontinued my attendance, the patient being 
in all respects improved, able to sleep in the recumbent posture, 
appetite fairly good, cedema haying disappeared ; but the action 
and sounds of the heart and the radial pulse still were as above 
noted, 
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A few weeks subsequently to the last. mentioned date, I 
learned, through the kindness of Dr. Dudley White, surgeon to 
the city coroner, that this man had died suddenly at his lodgings. 
Dr. White examined the body at the coroner's inquest, and in- 
formed me that the heart was large and fatty; but no more 
special report was made. 

The advantage derived from the use of digitalis, even where 
the heart is fatty, is here strikingly exemplified. 


Casp XXXV.—Dilated and Fatty Heart. 


Patrick D., aged sixty years, a labourer, temperate, and never 
had rheumatism, was admitted into hospital, June 12th, 1868. 
Nine weeks previously his breathing became short after a wet- 
ting, and a month later his feet began to swell: Respiration 
36 ; pulse 130, and irregular; tongue coated, bowels constipated 
and flatulent; well marked arcus senilis. 

The urine was acid, sp. gr. 1.025, and free from albumen; feet 
cedematous and congested. Muco-crepitus with inspiration over 
apex of left lung, and here respiration was feeble, but elsewhere 
it was normal; slight jugular pulsation of inspiratory rhythm ; 
precordial dulness normal ; both sounds of heart sharp and clear 
at the apex and at the base; action of heart irregular, but no 
cardiac murmur to be heard. } 

June 15th. Pulse 120, irregular; great increase of urine. 

16th. Pulse 84, irregular; heart-sounds sharp and clear; 
urine, about three quarts daily. Discharged improved, and not 
subsequently heard of. 


Case XXXVI—Weak and Dilated Left Ventricle in a gouty 
sulyect ; Postsystolic Apea-murmur ; Cessation of all Morbid 
Signs under Treatment. 


Mr. W., aged fifty-six years, unmarried, and temperate, hold- 
ing a responsible position in the Civil Service, requiring nine 
hours of office duty daily, consulted me, March 15th, 1872. 
Five years previously, after a fainting fit in church, he consulted 
an eminent physician, whose opinion, as reported by him, was 
that he had valvular disease of the heart. Another physician 
of no less eminence, subsequently expressed a similar opinion. 
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He was well nourished, could take exercise with enjoyment, and 
felt himself improved by it; had no cough or derangement of 
respiration, and no cedema; had never spat blood. Pulse 96, 
small, regular, and equal, but occasionally intermitting; apex- 
beat in nipple-line and fifth intercostal space, and of moderate 
force. Both sounds were here distinct and normal; the first, 
however, was sharper than natural, and was succeeded by a faint 
blowing murmur (postsystolic), extending quite up to the second 
sound, but inaudible elsewhere than at the apex. Both sounds 
were a little more sharp than normal at the base, and the second 
sound was not accentuated in the pulmonary artery, 

This gentleman had had rheumatic fever in childhood; his 
habits were irregular in regard to diet, no food whatever having 
been usually taken between breakfast at 9, A.M, and dinner at 
half-past 6, p.m. He declared that he had been rather improving 


in health during the last five years, and he desired to have a defi- | 


nite opinion as to the state of his heart, with a view to claiming 
a retiring allowance under the regulations of his department. 

I gave a confident opinion that no valvular disease existed ; 
that the symptoms and signs referable to the heart were due to 


weakness and dilatation exclusively ; and that, under treatment. 


they would entirely disappear. I added, that his illness was, in 
my judgment, connected with latent gout. To have Mv of tinc- 
ture of digitalis, with Mx of tincture of perchloride of iron, and 
Miij of tincture of colchicum and spirit of chloroform thrice 
daily. To have every night, with a view to correction of flatu- 
lency with which he was much troubled, gr.j of blue pill, with 
gr.j of compound rhubarb pill, and grs. ij of dried soda. He was 
directed to take one or two glasses of good dry sherry daily, and 
to have some luncheon at mid-day. 

I have since repeatedly seen this gentleman ; he had continued 
the use of the medicine above mentioned for several months, and 
was when I last examined him (September, 1872) in excellent 
health, and quite free from all morbid signs referable to.the heart. 
The murmur which existed at the apex on the occasion of the 
first visit, ceased within a few weeks. 

It would be presumption in me to attempt to explain why the 
two deservedly eminent men who had diagnosed valvular lesion, 
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had arrived at that conclusion. I may, however, be pardoned the 
suspicion that the error into which they undoubtedly fell, was 
due to the existence of a systolic murmur, having its origin at 
the apex, and associated with rheumatic antecedents. .A mitral 
murmur of systolic or postsystolic rhythm, is even still, by most 
stethoscopists, regarded as prima facie evidence of organic lesion 
of the mitral valve. In a previous Chapter (page 282), I have 
endeavoured to show that reflux murmur at the mitral orifice 
may exist as a result of weakness and excentric yielding of a 
portion of the wall of the left ventricle, at the acme of systole, 
and without structural alteration of the mitral valve. I believe 
the case now under consideration was an example of this kind ; 
and the cessation of the murmur coincidently with the general 
improvement of the patient under tonic treatment, may, I think, 
be legitimately offered as evidence of the correctness of that 
opinion. 


Casp XXXVIL— Weak and Dilated Left Ventricle ; Non-organic 
Mitral Murnwer. 


Frances C., aged fifty-eight years, the mother of eight grown 
. children, became an out-patient of the hospital in the autumn of 
1865. She had worked hard in early life, and twenty years 
prior to her visit, she began to suffer from weakness and palpi- 
tation on making unusual exertion; latterly she had been sub- 
ject to intercurrent attacks of bronchitis. In the spring of 1867 
she felt more than ordinarily weak, and experienced lightness 
in the head after quick movement or exertion of any kind. In 
the course of the preceding winter she had a slight attack of 
rheumatism, in which the right elbow, knee, and ankle were 
swollen, but there was no complaint of pain in the left side 
during this attack. Pulse 84, and in an extreme degree aryth- 
mically irregular ; it likewise occasionally intermitted twice or 
thrice in succession, sometimes only once. ‘The radial arteries 
were tortuous, and pulsated visibly. Respiration regular, 30 in 
the minute, and unembarrassed. No venous turgescence of the 
neck, or visible pulsation of the carotid or temporal arteries. 
Precordial dulness normal in extent. Cardiac impulse weak, 
and apex-pulsation slightly to left of usual position. The first 
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sound was accompanied by a faint murmur at the apex, and the 
second, at midsternum, was likewise accompanied by a feeble mur- 
mur, which seemed to constitute the initial portion of the sound, 
the terminal portion of which was normal. Distinguished from 
murmur, the sounds were remarkably sharp and clear. Tongue 
clean, bowels confined. To have aperient pills, and ammonia 
and chloric ether in camphor water, also a moderate allowance 
of wine. She was subsequently directed to take Mv of liquor 
strychniz, in a bitter infusion, thrice daily. 

July 26th. Reported that she can now rise at 5 o Mane A.M., 
a feat previously impossible. Pulse still irregular and 84, but 
occasionally slower, owing to the occurrence at intervals of an 
abortive pulsation not represented in the radial pulse. Vo car- 
diac murmur now to be heard.. Medicine continued. 

November 19th. Feels weak, action of heart and radial pulse 
arythmically irregular and intermitting ; heart-sounds clear, and 
no cardiac murmur. 

April 5th, 1869. Pulse 96, still occasionally irregular; she 
feels very well, and is able to work. 

June 12th. Slight cedema of face; action of heart and pulse 
arythmically irregular and intermitting; looks well, but com- 
plains of uneasy sensations in region of heart, with a distinct 
perception of its intermissions. To have tincture of the per- 
chloride of iron, chloric ether, and tincture of digitalis, of each 
Nx im an ounce of water, thrice daily. Having, at this time, 
ceased to conduct the extern department of the hospital, I lost 
sight of this patient, but I have since repeatedly seen her in the 
streets, and to all appearance in her usual health. 

The diagnosis of mitral reflux by yielding of the walls of an 
already weakened and dilated left ventricle, and without valvu- 
lar lesion, was made at the first interview with the patient in 
1867. The subsequent cessation of the murmur under tonic 
treatment showed that this view of its origin was correct. The 
occurrence, at one period, of a faint murmur at the orifice of the 
aorta, prefacing the second sound, subsequently ceasing, and not 
returning, is explicable only on the assumption of a shred of 
fibrin attached for the time to the free edge of the valve, and 
rendering it partially inadequate at the moment of closure. 
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Atrophy of the heart must be regarded as the opposite of its en- 
largement. Under the various forms of hypertrophy and dilata- 
tion, all possible conditions of the organ, in regard to thickening 
of its walls and dilatation of its chambers, have been considered. 
Most, if not all these conditions imply enlargement of the heart, 
the only theoretical exception being dilatation with thinning 
of the walls ;* but, even here, I am convinced there is absolute 
enlargement in nearly every instance, from the preponderance 
of dilatation over parietal thinning. 

Bouillaud understands by atrophy the opposite of hypertro- 
phy, and recognizes three forms of it corresponding to the three 
forms of the opposite condition, hypertrophy; viz., simple atrophy, 
in which the walls are attenuated and the cavities normal as to 
capacity ; excentric atrophy, or attenuation of the walls, with di- 
latation of the cavities; and concentric atrophy, the walls being 
normal or increased in thickness, and the cavities reduced in 
capacity. 

Bertin makes a similar classification, but under different desig- 
nations. The heart must be, however, in every instance below 
the normal standard as to volume, according to him. 

' Having reference to the general reduction in volume of the 
heart necessary to constitute a state of atrophy, I think a prefer- 
able, because a more natural, classification would be the follow- 
ing: simple atrophy, consisting in a general reduction in volume 
of the heart, the walls and cavities bearing a normal proportion 
to one another and to the size of the organ ; eacentric atrophy, in 
which, whilst the heart is below the normal size, the walls are 
thinned and the cavities dilated relatively to the walls; con- 
centric atrophy, in which, the heart being in volume less than 
normal, the walls are relatively thickened and the cavities re- 
duced in capacity. 

Rokitansky enumerates the following causes of atrophy of the 
heart; viz., general marasmus from typhus, tuberculosis, or the 
cancerous diathesis ; the pressure of secondary products in the 
mediastinum ; pericarditis; fatty accumulations on the heart ; 
and contraction of the openings of the coronary arteries. The 


* I purposely omit so called ‘ concentric”? hypertrophy, the existence of which, 
as a pathological condition, I cannot recognize, 
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tissue of the organ may, he says, be either reddish-brown and 
tough, or fawn-coloured and easily torn.* As stated by Bertin, 
atrophy of the heart is due to diseases other than cardiac; but 
there is at least one exception, namely, where atrophy depends 
upon adhesion of the pericardium. 

Doctor Stokes is of opinion that atrophy, quite as often as hy- 
pertrophy, is found associated with adhesion of the pericardium, 
and he surmises that the former condition is due to pressure upon, 
and obliteration more or less complete of, the coronary arteries, by 
the contraction and pressure of the false membrane. He further 
states, on the authority of Professor R. W. Smith, that calcifica- 
tion of the pericardium is, when present, invariably associated 
with atrophy of the heart.+ 

Barlow} and Cheevers§ have maintained that obliteration of 
the pericardium by adhesion is more frequently followed by 
atrophy than by hypertrophy of the heart.|| 

Doctor Walshe, whilst holding that hypertrophy is the ordi- 
nary change of the heart consecutive to adhesion of the peri- 
cardium, admits that he has met with at least one example of 
atrophy of the left ventricle from the constricting action of an 
enveloping false membrane. He attributes the wasting in this 
instance to pressure upon the coronary artery.{l 

The most frequent causes of atrophy of the heart are undoubt- 
edly diathetic diseases of debility, and, par excellence, tubercu- _ 
losis and cancer, as first pointed out by Louis and Bizot. The 
heart in such case is pale, but firm, and structurally sound, 
except in so far as it may be the seat of tubercular, cancerous, 
or other adventitious deposit ; and its walls and cavities are in 
normal relative proportion. 

I have not seen atrophy from accumulation of fat upon the 
heart, and pressure therefrom on the coronary arteries, as men- 
tioned by Flint.** By atrophy I understand reduction in the 


* Pathological Anatomy, Sydenham Society’s edition, vol. iv., p. 170. 
+ Opus citat., p. 12. 

 Gulstonian Lectures, 1848. 

§ Guy's Hospital Reports, vol. ix. 

|| Vide antea, p. 847. 

4] The Diseases of the Heart, p. 274. 

** Onus citat., second edition, 1870, p. 92. 
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total volume of the heart. In the form mentioned, however, 
there is no diminution of volume, the proper substance of the 
heart is only in part replaced by an adventitious structure. 
Atrophy of the heart may be due to atheromatous change in the 
coronary arteries, or to a similar affection of the aorta obstruct- 
ing the entrance to these vessels. In such case it would be 
associated with retrogressive change of structure, granular or 
fatty, and the heart would be likewise soft and lacerable, and of 
a dark fawn or a light brick-colour. It may be likewise con- 
genital, the viscera generally, and the body itself being similarly 
undeveloped. ‘The heart, therefore, would be in due proportion 
to the remainder of the body, and its walls and cavities strictly 
proportionate. Many hold that atrophy of the heart may be the 
result of general senile decay; but Cruveillier denies atrophy of 
the organic muscles in the aged, whilst admitting that of the 
muscles of animal life.* In this opinion I entirely concur. 
Wasting of the organs essential to life, in the absence of specific 
disease, is not an ordinary accompaniment of advancing years. 
In acute muscular atrophy, the voluntary muscles are usually 
alone affected. f 

There is, however, at least one case on record, in which the 
heart participated in the wasting and degeneration of this 
disease. The patient was a female, aged twenty-six years, under 
the care of Dr. Headlam Greenhow. She died of wasting palsy, 
which was characterized by the usual symptoms, within a period 
of less than five weeks. The muscles of the forearms, the erec- 
tors of the spine, the pectorals, and the diaphragm, were wasted, 
and had undergone the diffuse granular change usually exhibited 
by certain of the voluntary muscles in this disease. The heart 
was pale and somewhat fatty on the surface, and its muscular 
structure, especially that of the right ventricle, exhibited well 
pronounced granular degeneration, with some interfibrillary 
fat.+ 

Chronic pericarditis, with general adhesion of the pericardium, 
may be the cause of atrophy of the heart. I have already ex- 


* Anatomie Pathologique, 1, xxx. 
t Clinical Society's Transactions, vol. vi., 1878. 
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pressed the opinion (p. 368) that hypertrophy is the ordinary 
result of pericarditis with adhesion, occurring at a period of life 
when general nutrition is active, 7.., in childhood and youth, 
provided the health of the patient be otherwise good, and no 
special impediment to the nutrition of the heart exists, such as 
obstruction of the coronary arteries. In the opposite cireum- 
stances, that is, where pericarditis occurs in a person of feeble 
nutrition, whether from advanced age or broken health, or 
where it is preceded or accompanied by obstructed coronary 
circulation, the result is likely to be atrophy, and most pro- 
bably that of the degenerative kind. 

Chronic effusion into the left pleural cavity may, by the 
pressure exercised upon the heart, and the general impairment 
of nutrition to which it usually gives rise, be the cause of atro- 
phy of the heart. Dr. Flint gives an example of this kind in an 
adult female. The heart was flabby, fawn-coloured, and pro- 
bably fatty; it weighed only four and a-quarter ounces, and the 
walls of the left onmel were less than a-quarter of an inch 
thick.* 

The “ pigmentary, atrophy” of Reynaud+ is usually met with 
in combination with fatty degeneration, and is, I believe, a form 
of that change, but modified by the accident of pigmentation. In 
this condition the section of the heart exhibits a bronzed or slate 
colour, and in the fibres pigment granules are observed in addi- . 
tion to oil dots. 

The pulse in all cases of atrophy of the heart is small, quick, 
and, it may be, all but inappreciable; but, in those forms in 
which it is unassociated with fatty or other tissue-change in an 
advanced stage, it is regular. In the latter, however, the pulse is 
irregular, intermittent, and failing, and syncope is of frequent 
occurrence. The area of precordial dulness, both deep and super- 
ficial, is contracted, and the cardiac impulse is limited and feeble. 
The sounds are sharp and clear where the structure of the heart is 
sound ; but where it is softened, the first sound is dull, faint, and 
scarcely audible. Flint is certainly in error when he states that 
the sounds are “abnormally feeble or inappreciable,” irrespec- 


* Opus citat., p. 98. 
+ Nouveau Dictionnaire de Médecine et Chirurgie, 1868. 
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tively of the structural condition of the heart. In infants, with 
still smaller hearts than those met with in most examples of 
atrophy, the sounds are remarkably clear and distinct, even 7m 
utero. 

Atrophy will be exemplified in the following cases. 


Cas—E XXXVIII—Atrophy with General Dilatation of the 
Heart. 


Bridget M., aged sixty-six years, pale and delicate looking, 
visited the Mater Misericordiz Hospital as an out-patient in 
1867. She was then suffering from palpitation, the action of the 
heart and the radial pulse being arythmically irregular and in- 
termittent; there was also a tendency to syncope, and partial 
but temporary failure of vision. Both sounds of the heart were 
equally clear, sharp, and distinct. She was relieved by the use 
of iron, digitalis, and chloric ether. She again presented herself 
in May, 1870, complaining of a hard and painful tumor in the 
left axilla, which was manifestly malignant; she then suffered 
also from great weakness and from the former tendency to syn- 
cope. The cardiac rhythm was deranged, the impulse being both 
arythmically irregular and unequal. Thus, there would be two 
or three beats in rapid succession, but at unequal intervals, and 
at a rate of more than 100 in the minute, and then a long in- 
termission both in the impulse of the heart and in the radial 
pulse would occur. The sounds of the heart were very clear 
and sharp. I lost sight of her after this date. 


CASE XXX1X.—Hepatice Symptoms with Dropsical Effusion into 
the Peritoneum ; Variation in the Volume of the Liver, and 
Enlargement of the Spleen; Paracentesis Abdominis, and Peri- 
tonitis ; Irregularity of the Hearts Action, and Muffled First 
Sound ; Anasarca and Hydrothorax ; Paracentesis Thoracis ; 
Death. Chrome Pericarditis with General Dense Adhesion 
and Calerfication ; Eaxcentric Atrophy of the Heart ; Hydro- 
thorax with Carnification of the Lungs; Cirrhosis of the 
Liver ; Enlargement of the Spleen and Kidneys; Chronic 
Peritonitis, 


James R., a young man of good education, aged nineteen ; was 
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admitted into the Mater Misericordie Hospital in June, 1863, 
suffering from uneasy sensations, rather than pain, in the region 
of the liver. There was ascites, and likewise cedema of the left 
lower extremities ; pulse small, weak, and variable as to rate, but 
regular. Paracentesis abdominis was performed, and nine gallons 
of serum were removed. Two months subsequently he had im- 
proved so much in health that he was able to leave hospital. 
There was then no ascites, and no enlargement of the liver could 
be detected. : 

Five months later the liver was found enlarged, and irregular 
on the surface, and there was slight effusion of serum into the 
peritoneum. The pulse at this date was full, strong, and regu- 
lar. General health good. 
~ One month subsequently there was jaundice which lasted two 
days; and two months later still, viz., in May, 1864, he had so 
much improved in health that he had gained flesh. Pulse 102, 
and full; liver much enlarged and thickened, but smooth on the 
surface. 

In August there was again liquid accumulation, but only to a 
slight amount, in the abdomen; the liver was tender to pressure, 
and the left leg was cedematous. 

From this date till April, 1868, when he was readmitted into 
hospital, the patient presented himself at intervals of a few 
months. It is unnecessary here to give details as to his varying 


condition during this lengthened period. These I have else- — 


where published at length.* I shall give such portions only as 
are relevant to the present subject. 

On the 31st May, 1866, a note was for the first time made 
that the action of the heart intermitted. 

On the 13th July, 1867, more than a year later, the further 
observation was recorded, that “The first sound of the heart 
was masked, the second sound being exceedingly clear, and the 
heart still irregular in action, and intermitting.” 

Under date 15th November following, it is noted that “both 
sounds were remarkably clear, and of a ringing metallic charac- 
ter.” 

There were recurrent attacks of jaundice, which usually lasted 


* Proceedings of the Pathological Society of Dublin, vol. iii., part i, 1866, p. 281. 
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not more than a few days; the spleen became perceptibly en- 
larged ; serous effusion now took place into the cavities of the 
right pleura and the pericardium, but very slowly, and the quan- 
tity present varied from month to month, inversely as the action 
of the kidneys. The ascites, however, steadily increased, and, 
concurrently, the patient lost flesh and became weaker ; the 
lower extremities and genitals became so swollen that it was 
found necessary to puncture them in order to avoid gangrene, 
and enable the patient to micturate. 

On the 19th March, 1868, both sounds of the heart, as heard 
beneath the lower sternum, were clear and ringing as before, but 
the action was irrecular and intermitting; urine, sp. gr. 1:018, 
acid, and containing lithates and a trace of albumen. 

On the 25th April the right pleural cavity was full of liquid, 
the cervical veins were engorged, the face was livid, and respira- 
tion was so much embarrassed that death from asphyxia seemed 
imminent. Paracentesis thoracis was performed, and shortly 
afterwards the patient sank exhausted. 

Both lungs were found congested, and the base of the right 
carnified. The abdominal cavity was full of dark serum; the 
viscera were universally adherent by dense false membrane, 
which enveloped the liver in a thick envelope. In the recesses 
between the agglutinated intestines small pools of serum were 
found, which glistened with crystals of cholesterine. The liver 
was in an advanced state of cirrhotic and fatty change. The 
spleen and kidneys were greatly enlarged and congested, but 
structurally healthy. ; 

The pericardium was calcified, greatly thickened, and closely 
and firmly adherent to the heart. It presented a cartilaginous 
appearance in most parts; but in certain situations it was calci- 
fied, and resisted the knife; and in a few places on the right side, 
and to a less extent on the posterior left aspect of the left ven- 
tricle, there were large masses of gritty calcareous matter, partly 
imbedded in the pericardium, and partly in the substance of the 
heart. 

The vena cava superior and the vena azygos were consider- 
ably dilated, showing the obstruction to which the abdominal 
venous circulation had been for a long time subjected. The 
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heart was much reduced in size, soft, and flabby. The right 
cavities were dilated, and their walls remarkably attenuated. 
The tricuspid orifice was large, and both auricle and ventricle - 
were occupied by masses of decolorized fibrin, connected through 
the tricuspid opening and extending into the pulmonary artery. 
_ The left auricle was greatly dilated, and the left ventricle was 
dilated, and its walls soft and greatly thinned. There was no 
valvular disease whatever. The substance of the heart was of a 
dark fawn colour, but not fatty. 

It is not improbable that at the date of the first oeeeeon 
of intermittence of the heart, viz., in May, 1866, latent pericar- 
ditis existed; and in July of the following year the muffled 
character of the first sound may have been due to liquid effu- 
sion into the pericardium, which was subsequently absorbed, and 
followed by adhesion and calcareous conversion of the adven- 
titious matter. 

I conclude that in the foregoing case atrophy of the heart was 
due to the twofold cause of general malnutrition and special 
interference with the nutrition of the heart, arising from the 
close adhesion of the pericardium. Calcification of the adven- 
titious connective tissue was a subsequent event, and likewise 
an example of atrophic degeneration with deposition of cal- 
careous particles. 


Case XL.—Scirrhus of the Mesentery ; Death by Peritonitis from 
Sloughing of the Intestines and Effusion of their Contents. 
General Adhesion and Calcification of the Pericardium ; 
Simple Atrophy and Granular Degeneration of the Heart. 


A poor man named P., a native of North Wales, aged forty- 
three years, was admitted into hospital on the 26th November, 
1872, on the recommendation of my friend Dr. Roberts of Port- 
madoc. He had complained for six months previously of occa- 
sional dull pain in the abdomen, and irregularity of the bowels, . 
and, when admitted, he was much emaciated. He suffered from 
dull remittent pain in the hypogastrium, which was aggra- 
vated whenever the bowels were confined; a hard, rugged, and 
movable tumor wagedetected in the right iliac fossa; there was 
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occasional diarrhcea, the stools being free from fecal odour, and 
resembling liquid mortar. The pulse was quick and small, but 
regular, precordial dulness limited in extent, and cardiac im- 
pulse remarkably feeble; the sounds were weak but clear, and 
unattended with murmur. A few days before his death, which 
took place on the 31st December, the abdomen became inflated 
and tender, and owing to this twofold cause the tumor became 
imperceptible to the touch. 

Post mortem. Sloughing and perforation of the lower portion 
of the ileum had taken place, and peritonitis had been set up. 
A large mass of scirrhus, readily broken up, and partly detached, 
and stained by the effused feeces, occupied the folds of the mesen- 
tery adjacent to the cecum. A small scirrhous nodule was found 
in the walls of the cystic duct, obstructing the passage. The gall 
bladder was distended with bile. No scirrhus existed elsewhere 
in the abdomen or in the, chest. 

The heart was reduced in volume; it weighed only six ounces. 
The muscular substance was of a dun-brown colour, firm to the 
touch, and in the granular stage of degeneration ; the cavities and 
walls were relatively normal; the great vessels and the coronary 
arteries were reduced in size proportionately to the heart, but 
they were otherwise unaffected. The pericardium was univer- 
sally and firmly attached to the heart, and corrugated; and the 
adventitious connecting medium was the seat, near the base of 
the heart, of several plates of osteoid formation, and of two so 
called cartilaginous lamine. The latter, examined microscopi- 
cally, were found to consist of nucleated fibroid tissue, resembling 
non-striated muscular fibre after treatment with acetic acid. No 
cartilage corpuscles or lacunse existed. 

Atrophy of the heart in this case was of later date than adhe- 
sion of the pericardium, as shown by the corrugated state of the 
latter, and was a consequence of the general failure of nutrition 
arising from the cancerous cachexy. As in the preceding case, 
the formation of osteoid and chondroid substance, in connexion 
with the products of antecedent pericarditis, was the result of 
failure of nutrition, and, in my opinion, coeval with atrophy of 
the heart. 
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Cast XLI—Leucocythemia. Cirrhosis of the Liver, and Coneen- 
tric Atrophy of the Heart. 


A gentleman, who had been a veterinary surgeon in the army, 
and had served in India for seven years, came under my notice 
professionally on the 18th September, 1862. He had been inya- 
lided, and after his return from India, had undergone a course of 
mercury for secondary syphilis. He was of very delicate frame, 
pale, nervous, and emaciated. The appetite was capricious, the 
bowels irregular, and sleep was obtained only by the free use of 
opium. The spleen was manifestly enlarged; but no other or- 
ganic disease could be detected. He continued under my treat- 
ment for nine months. During that time he suffered from slight 
neuralgic pains in various parts of the body, from periostitis of 
the tibia and of the cranium, and he had an attack of testitis. 
The urine frequently exhibited a copidus precipitate of lithate 
of ammonia. In the course of the winter, cachectic ulcers, ap- 
parently syphilitic, appeared upon the legs, and the feet became 
swollen. He was frequently unable to take food of any kind. 

In the succeeding summer, under the advice of an eminent 
physician, he visited Barége and drank the waters; but, after 
six months’ residence there, he returned in no degree improved. 
Whilst at Barége he suffered from continual diarrhcea, which he 
attributed to the use of the waters; the ulcers upon the legs,’ 
however, had healed. 

I saw him again in September, 1864, when, in addition to 
anasarea, there was ascites; and on the 23rd November he be- 
came a private patient of the Mater Misericordiz Hospital. He 
now began to suffer much from flatulent distention of the large 
intestine. A drop of blood, obtained from his finger by pricking 
with a needle, exhibited an excess of white corpuscles, which 
almost equalled the red corpuscles in number. The ascites in- 
creased rapidly, and his debility became extreme. The dejecta 
from the bowels, which were constipated, were of a light colour, 
and exceedingly fetid ; there was no trace of jaundice. 

He died, worn out, on the 21st December. 

At the examination of the body, the left pleural cavity was 
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found nearly full of serum, and the lower portion of the left lung 
compressed. The right lung, which was emphysematous, pre- 
sented five lobes instead of three. The heart was very small, 
not exceeding that of a child of five years; the right cavities 
were in all respects normal, proportionately to the size of the 
heart; but the left ventricle was in the condition of concentric 
atrophy, its walls being much thickened, and its cavity reduced 
in size. The substance oe the heart and its valves was structu- 
rally sound. 

There was a large collection of serum in the peritoneum, and 
the spleen was greatly enlarged. The liver was in an early stage 
of cirrhosis, and the gall bladder was distended with bile. The 
kidneys were somewhat enlarged, and exhibited a few patches of 
fatty degeneration. Attached by a fine pedicle to the posterior 
false ligaments of the bladder, were four, small, round bodies, of 
a yellow colour and smooth surface, consisting of a cortex, which 
was composed of small cells, and an enclosed plexus of capillary 
blood-vessels. For a more full report of this case, the Proceed- 
ings of the Dublin Pathological Society, New Series, Vol. ., Part 
u., 1864, may be consulted. 

It is scarcely necessary to remark that the foregoing case illus- 
trates atrophy of the heart produced by a general or constitu- 
tional cause of a non-malienant character; namely, the peculiar 
and probably specific blood-crasis, known as leucocythzemia. 

The three forms of atrophy of the heart mentioned at the out- 
set, will be found exemplified in the preceding cases, 


I shall now proceed to the consideration of the special or 
heteroplastic diseases of the substance of the heart. 
These may be discussed under the following heads, viz. : 
1. Fatty disease. 
2. Fibroid. 
. Cancerous, 
Syphilitic. 
. Hydatid. 
. Tubercle. 
In the discussion of these various ‘subjects the above order 
will not be strictly observed, 
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Fatty disease of the heart, as conventionally interpreted, in- 
cludes two conditions of that organ which differ widely in regard 
to their genesis, the anatomical lesion involved, the degree of 
impairment of function, and the benefit to be expected from 
treatment. ‘These are, fatty aepownny or infiltration; and fatty 
degeneration. 

Fatty deposition or growth is simply an extension into the 
domain of disease of the physiological process of “ growing fat.” 
It consists in the absorption by cells of free fat from the blood. 
The connective tissue corpuscles of the sub-cutaneous areolar 
tissue, of that of the orbit, mesentery, etc., perform this process 
normally ; and abnormally, the hepatic cells, and the corpuscles 
of the perimysium. It occurs more readily when there is excess 
of free oil in the blood. 

From the mode of its production, fatty infiltration of the heart 
must be located externally to the sarcolemma of the muscular 
fibres; and in this situation it is exhibited in the form of fat 
cells of average size and configuration. In both these respects | 
fatty infiltration differs anatomically from fatty metamorphosis, 
as will be presently shown. 

In fatty infiltration, function is not abolished by destruction 
of tissue; it is only mechanically impeded by encumbrance and 
by partial absorption of the muscular fibre; and, finally, it is 
much less grave prospectively, and more amenable to treatment 
than fatty metamorphosis.* 

It may be conveniently divided into superficial and inter- 
stitial infiltration of the heart, as proposed by Quain. Of these, 
the former is normal, and the latter abnormal, anatomically con- 
sidered. 

Fatty metamorphosis, or degeneration of cellular structures, 
consists, according to Rindfleisch, in a decomposition of the 
amalgam of albumen and fat, of which the cells are composed, 
the fat being set free, and in muscle collecting in the form of 


* Rindfleisch Pathological Histology, New Sydenham Society’s edition, 1872, 
vol. i. 

+ Fatty metamorphosis, as employed by Rokitansky, means deposition of fat cells 
between the muscular fibres ; not transformation of the sarcous elements into oil-clots, 
as implied in the text, 
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groups of oil dots in the interfibrillary protoplasm of the fibres. 
This aggregation may be observed especially around the nuclei, 
owing to the large size of the-spaces formed here for their recep- 
tion by divarication of the adjacent fibrillee.* 

Hoppe-Seyler, Burdach, Kemmerich, Voit, and Ssubotin have 
shown that fat may be the product of the retrograde metamor- 
phosis of albuminoid bodies. 

Fatty metamorphosis of cells occurs normally i in the epithe- 
lium ; for example, in that of the lactiferous and the sebaceous 
glands. But when it occurs pathologically it is due to a derange- 
ment of proportion between the means of nutrition and the 
structure to be nourished; and such disproportion may result 
either from a diminution of the nutriens, or an increase of the 
nutriendum.t 

Defect of pabulum may arise from a local or from a general 
cause. As examples of the former may be adduced, obstruction 
of the coronary arteries by atheromatous or calcareous change in 
their coats, or by fibrinous thrombosis or embolism,§ and the 
disturbance of circulation arising from the inflammatory pro- 
cess. 

_In parts recently inflamed there is an inadequate supply of 
pabulum, not only from the attendant disturbance of circulation, 
but likewise from mechanical arrest to the transit of nutrient 
material by massive proliferation of corpuscular elements. To 
the derangement caused by the defective supply of nutriment 
thence arising, may be added that resulting from increase of par- 
enchyma by inflammatory products. 

Fatty degeneration of the heart may likewise arise from 
general failure of nutrition (and this is its most frequent cause), 
whether from absolute want of the elements of a wholesome 
and sufficient dietary, as amongst the poor; from failure of 
tissue-assimilation; or from failure of circulation through athero- 


* Antea, p. 596. 

+ Doctor Macalister, in Dublin Quarterly Jownal, August, 1870. 

{ Rindfleisch, opus citat. 

§ It is generally held that the tissue-change which takes place in the heart, con- 
secutive to thrombosis or embolism of the coronary arteries, being the result of an 
acute cause, is softening rather than fatty degeneration. 


598 DISEASES OF THE SUBSTANCE OF THB HEART. 


matous change of the arterial coats. To these changes gouty 
subjects of middle or advanced age are especially liable; hence 
the frequent association of gout, arterial atheroma, and fatty de- 
generation of the heart. Whether imperfect disintegration of 
albuminous substances in the liver is the cause of lithemia, 
gout, and atheroma, as Dr. Murchison, with good reason, .sus- 
pects to be the case,* it is certain that atheromatous degenera- 
tion of the aorta and coronary arteries is the most- frequent 
precursor of fatty degeneration of the heart. 

Poisoning by phosphorus has been also an occasional cause 
of fatty degeneration of the heart and other viscera. Several 
examples of this kind may be found in the works of Orfila and 
Taylor ; and a very striking example has been published by Dr. 
Habershon.t A woman, aged twenty-eight, took by mistake a 
quantity of rat poison, containing about five grains of phos- 
phorus. She exhibited the usual symptoms of phosphorus- 
poisoning, and died on the fifth day after the occurrence. The 
liver, spleen, kidneys, and heart, as well as the voluntary muscles, 
were in a state of fatty degeneration. In the “Year-Book” of the 
New Sydenham Society for 1860, a case, published by Lewinsky, 
is referred to, in which death followed the taking of a large dose 
of phosphorus, and the liver was found to be “lardaceous.” 

In the volume of the same publication for 1863, another case 
of the same kind is quoted from the writings of Bucquoy, in 
which the brain was found to have undergone fatty degenera- 
tion. 

When due to obstruction of the coronary artery, or to a 
general cause, fatty metamorphosis would be “primary ;’ and 
when dependent upon preceding inflammation, it would be “se- 
condary,” as classified by Quain. In this latter category I would 


include fatty transformation of the substance of the heart, super- 


vening upon, or secondary to, hypertrophy. 

Doctor Ponfick proposes the division of fatty degeneration of 
the heart into the “senile” or “plethoric;” and the “anzmic.” 
The subjects of the former are aged and fat, the arteries are de- 
generate, and the costal and tracheal cartilages are calcified. 


* Groonian Lectures, British Medical Journal, 1874. 
+ Medico-Chirurgical Transactions, vol, 1., 1867. 
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The fibres of the heart frequently exhibit pigmentary as well as 
fatty change. 

The subjects of the second, or aneemic form, are young and 
anemiated. There is slight fatty change of the internal and 
middle coats of the arteries, defect of red blood corpuscles and 
fibrin, and relative excess of white corpuscles. He adds, that in 
the former cases the fatty change is usually local, and in the 
latter it is general.* 

Quain notices the frequent association of recurrent heemorr- 
hage with fatty degeneration of the heart in young persons, and 
Virchow states that fatty degeneration of the heart is a common 
accompaniment of chlorosis.> 

Having thus shown that there are two distinct forms of fatty 
disease of the heart, and defined briefly their genesis and ana- 
tomical differences, I shall proceed, in the next place, to give a 
succinct but necessarily imperfect history of. the subject. For 
the materials of this sketch, prior to 1850, I am mainly indebted 
to the able and exhaustive memoir of Dr. Quain. { 

_ It is necessary, however, to mention at the outset, that owing 
to the disadvantage of a total want of acquaintance with, or an 
imperfect appreciation of, the distinction between fatty growth 
and fatty degeneration, under which the early writers on this 
subject were placed, a certain amount of confusion and obscurity 
was unavoidable in their description of symptoms and anatomi- 
cal lesions. Hence, it will be necessary, in the classification of 
symptoms which have been assigned to fatty disease of the heart 
generally, to distinguish carefully between those which are proper 
to the one and to the other form, respectively. 

Hippocrates remarks, that “persons who are naturally very 
fat are apt to die earlier than those who are slender ;”§ and 
Celsus, that “whilst thin persons are feeble, fat persons are un- 
enduring.” || 


* London Medical Record, February 19th, 1873, quoted from Berliner Klinische 
Wochenschrift, 1873. 

+ Lbid., January 8th, 1873. 

+ Medico-Chirurgical Transactions, vol. xxxiii. 

§ Works translated by Adams, Aphorism 44, 

|| “Gracile corpus infirmum ; obesum hebes est ;” De Re Medica, liber ii., sec, i. 
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Galen alludes merely to the inconvenience of corpulence, and 
to the necessity and the means for reducing it.* 

Harvey describes the heart of old Parr, who died in 1 1635, as 
laden with fat.+ 

Lancisi likewise alludes to fatty accumulation upon the heart.} 
And Morgagni gives some examples of this condition, of which 
the following deserves special notice on account of the Nps 
tom of fainting exhibited. 

A very fat woman, aged seventy-five years, subject to fainting 
fits (“quasi-deliquia”) died suddenly. The mediastinum and 
the heart were loaded with fat, and death had occurred by rup- 
ture of the left ventricle on its posterior surface.§ 

Corvisart had never seen an example of fatty change of the 
fibres of the heart, but alludes to it as having been witnessed by 
others. He had, however, frequently met with examples of fatty 
accumulation upon the heart, and admits that this condition may 
be the cause of sudden death. || 

It would appear, therefore, that to Corvisart, although he had 
very little personal experience of the disease, is due the merit of 
having been the first to recognize the distinction between the 
two forms of fatty change of the heart. 

Laennec, whilst describing minutely the different forms of 
“ softening of the heart,’ does not even allude to accumulation 
of fat upon it, or to fatty transformation of its substance. 

Doctor A. Duncan junior, in 1816; published the case of a 
female, aged twenty-two years, who died rather suddenly after 
severe and protracted pain in the region of the heart. The peri- 
cardium was found universally adherent, and the substance of 
the heart, to the depth of two-thirds of its thickness, replaced 
by fat.** 

In 1818 Cheyne published his well known case, which merits 
special notice in a historic summary of this subject, because cer- 


* Methodus Medendi, liber xiv., c. xv. 
+ Works translated by Willis, Sydenham Society, p. 590. 
+ De Motw Cordis, Rome, 1728, p. 55. 
§ De Sedibus et Causis Morborum, epistola xxvil., observation 2. 
|| Lhe Diseases of the Heart, Hebb’s translation, pp. 166 and 168. 
 Auscultation Médiate, tom. ii., p. 633. 
™ Edinburgh Medical and Surgical Journal, 1816. 
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tain specific symptoms are here for the first time noticed in con- 
nexion with a fatty condition of the heart. 

A full, stout, and florid man, aged sixty years, addicted to the 
pleasures of the table, gouty, and subject to occasional attacks 
of catarrh, exhibited for the last few years of his life cedema 
about the ankles in the evening, and occasional intermittence of 
the pulse. 

After a long and fatiguing walk he had fluttering and palpita- 
tion of the heart, followed by a “ fit,’ which was believed to be 
apoplectic, in which he lost consciousness; and the pulse became 
irregular and unequal. For this, which was followed by a sense 
of fulness and pain in the head, he was bled to nearly twenty- 
eight ounces within a period of little more than an hour; and 
shortly afterwards he had fifteen leeches applied to the head. 

Under this treatment he recovered, save as to the pulse, which 
continued irregular and unequal. The feet and legs soon after- 
wards became swollen, and he had a slight attack of articular 
gout. He survived the fit about two months, and for the last 
few days of his life the respiration was irregular ; it would cease 
for a-quarter of a minute, then be feebly resumed, increase gra- 
dually in rate and energy, and then gradually subside till it was 
again suspended. In Cheyne’s words: “For several days his 
breathing was irregular; it would entirely cease for a-quarter of 
a minute; then it would become perceptible, though very slow; 
then, by degrees, it became heaving and quick; and then it would 
gradually cease again. This revolution in the state of the breath- 
ing occupied about a minute, during which there were about thirty 
acts of respiration.” Shortly before death he became hemiplegic 
(right) and aphasic. The brain was found congested over the 
left hemisphere. Two ounces of serum had collected in the peri- 
cardium. The heart was three times its natural size, and the 
right ventricle was entirely converted into fat in its lower part, 
and very thin superiorly. The left ventricle was greatly dilated 
and converted into fat, save its internal reticular part and papil- 
lary muscles. 

The valves were all healthy, but “the aorta was studded with 
steatomatous and earthy concretions.’* The remarkable change 


* Dublin Hospital Reports, vol. ii., p. 216. 
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in the rhythm of respiration, of which this case presents the 
first example on record, was due, not to the condition of the 
heart, but to that of the aorta, as will appear in the sequel. 

Doctor Gratiloup, of Bourdeaux, gives the case of a curate 
of that town, who died suddenly whilst in bed. On examina- 
tion of the body, the heart was found greatly loaded with fat, 
and death had resulted from rupture of the right auricle.* 

Mr. Adams is the next writer who illustrated this subject by 
cases and remarks, which, studied even in the light of present 
knowledge, will be admitted by all candid readers to possess 
extraordinary merit for originality and accuracy.+ 

All Mr, Adams’ cases, like those hitherto noticed, are exam- 
ples of fatty growth. He describes accumulated fat on the 
heart, a thin layer of muscle only remaining internally, and 
expresses the opinion that death in such cases may be sudden, 
and preceded by the usual symptoms of apoplexy. The two 
following cases are examples : 

A gentleman sixty-eight years of age, had, in the course of © 
seven years, no less than twenty pseudo-apoplectic fits, in which 
the breathing was stertorous and irregular, and the pulse slow; 
but no paralysis had succeeded. He was usually heavy and le- 
thargic, and the memory failed at the approach of these fits. At 
the autopsy, both ventricles were found laden with fat, mus- 
cular tissue to the depth of a line only remaining on the internal 
surface. 

A physician, aged sixty-eight years, who had had fainting fits 
with momentary loss of consciousness several times in the course 
of the last ten years of his life, was suddenly seized with pain in 
the chest, vertigo, and dyspncea, on making an unusual effort 
with his arms lifted above his head. For six weeks, during which 

* Archives Générales de Médecine, 1822. 

+ Dublin Hospital Reports, vol. iv-, 1827. 

‘t Doctor Ormerod has stated incorrectly, that the cases published in Dublin, prior 
to 1849, were examples of fatty degeneration, which he designates as “ the Dublin 
form” of fatty heart. Ihave carefully looked into all the cases recorded in Dublin, 
and, with the exception of those published by Drs. Townsend and Stokes, I have 
failed to discover amongst them, previous to 1849, any examples of fatty degenera- 
tion, entitled to be so regarded from the description of them given by their authors. 


Of fatty growth, the cases published in Dublin before that date are numerous ; and 
since then, both forms haye been amply illustrated by the Dublin School. 
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he lived subsequently, there was no pulse to be felt in any of 
the arteries of his body, and no cardiac impulse beyond slight 
fluttering. He died worn out, and in a state of coma. The 
heart was found large, and loaded with fat; the aortic valves 
were completely calcified, and the first inch of the coronary 
arteries was calcified and entirely closed. 

Doctor Townsend published* two cases of uolilen death by 
rupture of the left ventricle in aged subjects. The walls of the 
left ventricle were “pale, soft, and flabby,” and, in the seat of 
rupture, in an advanced state of fatty degeneration. At the base 
of the heart, and in the sulci, there was a thick layer of fat; and 
the walls of the right ventricle, which was more than half an 
inch thick, was composed of fat, with a layer of muscle, of only 
the thickness of paper, on its internal surface. In both these 
cases the coronary arteries were extensively calcified and par- 
tially closed. To this, as the cause of imperfect nutrition of the 
heart, Dr. Townsend attributes the fatty change which the organ 
had undergone. He likewise adverts to the absence of ulceration 
in the seat of rupture, and dwells upon the adequacy of fatty 
deposition and softening of the walls of the heart, to account for 
this accident. 

Doctor C. J. B. Williams alludes to the subject of fatty soft- 
ening of the heart.+ 

Professor R. W. Smith was the next contributor to the eluci- 
dation of this subject. He published two remarkable cases, in 
which death occurred so soon after admittance to hospital, that 
no opportunity was presented for noting symptoms. In both 
cases the heart was laden with adeps, and free oil was found in 
the blood. He expressed the opinion, since confirmed by the 
highest authorities in pathology, that the free oil found in the 
blood in these cases was of “constitutional origin,’ and due to 
imperfect assimilation, being an excess of the fat normally found 
in the blood.t 

Doctor Latham, in 1839-40, recorded four cases, all of which 
were good examples of fatty accumulation and fatty degenera- 

* Dublin Jounal of Medical and Chemical Science, 1832, vol. i., p. 165. 


+ Pathology and Diagnosis of Diseases of the Chest, third edition, 1835, p. 191. 
$ Dublin Journal, vol. ix., July 1st, 1836. 
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tion combined. All four patients were males, and over sixty 
years of age, and two at least of the four were gouty. Two of 
the patients were subject to fainting fits; and in these, circum- 
scribed aneurism of the left ventricle existed in conjunction 
with a fatty state of the heart, but rupture of the heart had not 
taken place, and death occurred by syncope. In the two re- 
maining cases, rupture of the septwm ventriculorwm was the 
immediate cause of death; one of the patients surviving the 
occurrence of this accident eighteen hours, and the other three 
days, as judged by the final symptoms. Both these patients had 
had one or more attacks, resembling angina pectoris, in their last 
illness. 

Doctor Latham held that a fatty state of the heart, however 
advanced, did not admit clinically of positive diagnosis; its 
symptoms and signs warranted only “a probable conjecture ;’ 
and even these were due, not to the structural alteration in the 
heart, but to the associated condition of dilatation which usually 
supervenes at an advanced stage of the affection.* 

Four years later, Mr. Carmichael published an example of 
both forms of fatty change of the heart combined in the same 
individual. A clergyman, aged upwards of sixty years, temper- 
ate, but for a long time subject to palpitation and fainting fits, 
died suddenly, with symptoms of apoplexy, whilst at a wedding 
breakfast. 

On the day succeeding that on which he died, the superficial 
veins of the forehead became turgid with air, and crepitant. 
The heart was covered with fat; the walls of the right ventricle, 
reduced to two lines in thickness, were almost entirely composed 
of fat, the remaining muscular tissue being greasy and readily 
broken down. The left cavities presented a similar condition, 
but in a less degree.+ 

In the same session (1840-41), Mr. Fleming communicated to 
the Pathological Society the particulars of a case of a similar 
character, but more valuable, because of the history of the 
patient’s last illness, extending over several months, which he 
possessed. A gentleman, aged forty-five years, was rather sud- 


* Lectures, vol. ii., lecture xxvi. 
+ Proceedings of the Pathological Society of Dublin, Session 1840-41. 
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denly seized with nocturnal dyspneea and palpitation, and 
shortly afterwards with loss of consciousness and hemiplegia. 
This latter attack lasted five hours, and during its continuance 
the pulse was nearly imperceptible. Under the use of a mustard 
foot-bath, a sinapism to the nape, and the administration of 
camphor and ammonia, recovery took place. There were four 
similar attacks between March and November, all of which 
were attended with jaundice, and were successfully treated in 
the same way. ‘The heart's action was strong, and accompanied 
with bruit de soufiet ; the radial pulse was small and feeble, 
and occasionally imperceptible. The application of even a single 
leech caused alarming weakness, and there was extreme intole- 
rance of opium; death was caused by another disease. The 
mitral valve was thick and incompetent, the left auriculo- 
ventricular opening very large, and there was excentric hyper- 
trophy of the left ventricle. The lungs were congested, partially 
emphysematous, and contained some apoplectic nodules. The 
state of the substance of the heart was not mentioned ; but, from 
the symptoms, I think it may be regarded as fatty. 

Doctor Stokes recorded the particulars of a case of sudden 
death by syncope in a man aged fifty years, with haggard ex- 
pression of face, weak, but regular pulse, and feeble action of 
the heart, the sounds being faint, but distinct. The right ven- 
tricle was found loaded with fat, the left ventricle soft and 
flabby, and the valves all sound.* 

In 1846 the following case was likewise noted by the same 
observer. A man aged fifty years was admitted into the Meath 
Hospital. He was very weak. The pulse varied from 35 to 40, 
but was regular. A systolic murmur existed in the ascending 
aorta, loudest at the right second costal cartilage. Death was 
sudden. The heart was soft and flabby, and covered by a thick 
layer of fat. The aortic valves were diseased, and the orifice 
narrowed. The aorta was atheromatous.+ 

Vicq-d’Azyr,{ and Partridge§, in 1847, published examples 

* Proceedings of Pathological Society, November 25th, 1848 ; Dublin Journal, vol. ry) 
new series, p. 491. 

+ The Diseases of the Heart and Aorta, p. 312. 


{ Wuvres par Moreau, tom. v., p. 365. 
§ Medical Gazette, 1847, p. 944. 


606 DISEASES OF THE SUBSTANCE OF THE HEART. 


of fatty degeneration of the voluntary muscles from paralysis; 
and in the same year Mr. Paget's important lectures, illustrative 
of the same subject, appeared.* 

Doctor Bellingham exhibited before the Surgical Society of 
Dublin an example of fatty accumulation on the heart, especially 
on the right ventricle, with double aneurism of. the arch of the 
aorta, taken from the body of a man aged twenty-seven, who died 
suddenly in a state of syncope. During life this man had exhi- 
bited no symptoms indicating a fatty condition of the heart.+ 

In the same year, and before the same Society, Dr. Henry 
Kennedy read a valuable paper on the subject of fatty disease 
of the heart; but chiefly in advocacy of the treatment of that 
disease by bodily exercise. He gave the particulars of two cases, 
which seemed to be examples of the compound form of the affec- 
tion; that is, of fatty accumulation and fatty degeneration com- 
bined. In both cases the patients were of advanced age, and 
subject to fainting fits without loss of consciousness. { 

In the discussion of Dr. Kennedy’s paper, Professor Harrison, 
while dissenting from the plan of treatment recommended, ex- 
emplified the danger of exercise in fatty disease of the heart, by 
reference to the case of an old gentleman who, whilst making a 
journey in his carriage, suddenly died in consequence of a jolt 
of the vehicle. The heart was found laden with fat, and its sub- 
stance in a state of fatty degeneration. 

Doctor Latham Ormerod in this year (1849) formally recog- 
nized two distinct varieties of fatty change in the heart; viz., 
fatty accumulation on the heart in fat persons, and fatty degene- 
ration of its substance.§ The latter form was that which was 
especially treated of in his memoir. This he describes as exhi- 
bited in fawn-coloured patches on the inner or outer surface of 
the heart; and, microscopically examined, these patches are seen 
to exhibit the following changes. The fibres immediately ad- 
joining show interruption in the continuity of the transverse 
-striee, which now appear as transverse lines of dark dots; more 


* London Medical Gazette, 1847, lectures v. and vi. 
+ Dublin Medical Press, vol. xxi., April, 1849. 

+ Ibid., vol. xxii., December, 1849. 

§ London Medical Gazette, vol. ix., p. 739. 
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internally the intervals between the dots are longer, and the 
latter assume a linear arrangement in the length of the fibre ; 
and still nearer the centre they are scattered irregularly, con- 
stituting the “granular condition,” or granular stage. Towards 
the centre of these patches oil dots appear at distant intervals, 
and finally they take the place of the dark granules within the 
sarcolemma; this is the “fatty stage.” The condition just de- 
scribed he declares he has never met with in the auricles. He 
denies chemical “conversion” into fat; but admits a “ substitu- 
tion” of fatty for the disintegrated muscle-particles in the pro- 
cess of nutrition. 

In 1853, Paget’s great work appeared, in which, amongst many 
subjects, that of fatty changes in the heart is fully considered.* 

In 1854, Dr. Stokes’ valuable clinical treatise} was published ; 
in it fatty change of the heart in its two forms is amply dis- 
cussed and illustrated. Since that date the contributions to the 
pathology and the clinical history of fatty disease of the heart 
have been very numerous, and the affection may be considered 
to have taken a recognized position in nosology. 

The two forms of fatty change of the heart are usually, but 
not always associated, and the apparently opposite circumstances 
under which they are met with may serve to explain both the 
rule and the exceptions. 

Fatty growth upon the heart is most frequently associated 
with general obesity, and occurs at that period of life, and in 
that class of society, in which deposition of fat is of ordinary 
occurrence in the natural or physiological order. But beyond a 
certain limit, obesity is not compatible with the active nutrition, 
or the functional vigour of muscle, because of the impediment to 
muscular exercise, and the consequent impairment of muscular 
nutrition, which it involves. In many instances, also, it is asso- 
ciated with the gouty diathesis and the attendant atheromatous 
change in the arteries, by which the nutrition of tissue is di- 
rectly interfered with through an inadequate supply of blood. 


* Lectures on Surgical Pathology, vol. i., p. 98, et sequent. In some valuable lec- ° 
tures published in the London Medical Gazette several years previously, Mr. Paget 
had fully recognized the distinction between fatty growth and fatty metamorphosis. 

+ The Diseases of the Heart and Aorta. 


608 DISEASES OF THE SUBSTANCE OF THE HEART. 


In many cases, likewise, by the mere weight of incumbent fat, 


muscle undergoes absorption and atrophy; and where, as most — 


frequently happens, these concomitant changes are met with in 
the heart, even the residue of muscular substance is unsound. 
Nevertheless the portion of muscular fibre as yet unaffected by 
the pressure of the adipose mass, may, if uninfluenced by the 
other causes of malnutrition previously mentioned, be actually 
found in a state of textural integrity.’ This condition is, how- 
ever, strictly exceptional, and a good illustration of it is pre- 
sented in the subjoined engraving (Fig. XX XIV.) from the heart 





Fat cells and muscular fibre ; magnified 24 diameters. Mr. B. 


of Mr. B. (vide Aneurism). It will be observed that whilst the 
accumulated fat has caused, by its pressure, all but complete ab- 
sorption of the walls of the right ventricle, or at least, has re- 
placed the muscular substance of the walls nearly to their entire 
depth, the thin muscular layer which remains is histologically 
sound. Itis further noticeable that the line of union between 
the adipose substance and the muscular structure of the heart is 
quite abrupt, and that no fatty infiltration of the latter has taken 
place. In Fig. XX XV. the adipose tissue from the surface of the 
same heart is represented still more highly magnified ; and in the 
next engraving (Fig. XXXVI.) the unaltered muscular fibre, 
equally magnified, is represented. 
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Unaltered muscular fibre ; X 210 diameters. Mr. B. 


In this case there were present none of the ordinary symptoms 
of fatty disease of the heart, except the comparatively insignifi- 
cant one of weak pulse; and no physical ‘sign indicative of that 
condition, with the single exception of a feeble first sound. 
Death took place by rupture of a large aneurism of the aorta 
into the pericardium. 

Judging from the experience afforded by this single example 
of fatty growth upon the heart, causing absorption in great part 
of its proper structure, but unattended with fatty infiltration or 
fatty degeneration of that portion of the muscular wall which 
remained (and it is the only one of the kind which has come 

39 
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under my notice), I would say that simple accumulation of fat 
upon the heart is, yer se, unannounced by evidence, either gene- 
ral or special, sufficient to warrant a positive diagnosis. In all 
the examples of sudden death by simple syncope, or by rupture 
of the heart, associated with epicardial growth of fat, which I 
have met with or seen recorded, there was reason to conclude, 
where a positive statement to that effect was not made, that the 
~ muscular substance of the heart had undergone, in a greater or 
less degree, the change of fatty degeneration. Thus, it will be 
found that the muscular structure of the organ was represented 
as being fawn-coloured, easily torn, or soft and flabby. Any one 
of these statements would justify the suspicion of fatty change 
of the muscular fibres. 

Fatty growth upon the heart is usually traceable to causes 


identical with those which give rise to general obesity; especially 


to sedentary habits, and indulgence in spirituous liquors. 

True fatty degeneration, or transformation of the muscular 
fibres of the heart, is a much more serious affection, and differs 
from the preceding genetically as well as histologically. 

The pathology of this form of the affection, quite irrespectively 
of the estimate which may be formed by individuals of the value 
of pathological doctrines generally, is of undoubted importance in 
regard to its probable issue and treatment. 

Doctor Latham Ormerod maintained that fatty degeneration is 
the product of a veritable perversion of nutrition, attended with 
sub-oxidation of the food and of the tissues, and resulting in 
the deposition of morbid fat or olein.* He denied the identity 
of adipocire with the product of fatty degeneration. 

This is likewise the opinion of M. Ch. Robin, who designates 
the change as “ fatty substitution.”+ a 

Mr. Paget, on the contrary, is of opinion that it results from a 
defect of nutrition, and consequent chemical changes of tissue of 
an atrophic character.{ 

Rindfleisch, as already stated, holds the same opinion. 

Doctor Quain regards the change as physical or chemical, and 

* St. Bartholomew's Hospital Reports, vol. iv., 1865. 


+ Ohimie Anatomique ; see Flint, Diseases of the Heart, second edition, 1870, p. 97. 
+; Lectures on Surgical Pathology, 1858, vol. i., p. 93. 
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analogous to ite decay of dead structures outside the body. It 
is, therefore, in his opinion, closely allied to, if not identical with, 
adipocirous transformation.* 

I believe that fatty degeneration of muscle is a veritable necro- 
biosis, differing only in degree from the changes which take place 
when the controlling influence of tissue-vitality has been entirely 
withdrawn. In the former case, the process of tissue-death is 
slow and progressive, under the modifying influence of a feeble 
and inadequate nutrition. In the latter, nutrition being entirely 
and finally suspended, it is rapid and complete. 

The circumstances which so impair the nutrition of the heart, 
as to induce fatty transformation of its substance, may be local 
or general. In the former case the transit of nutrient material 
is mechanically obstructed, as by calcification or occlusion of the 
coronary arteries, or some of their branches. Thus a larger or 
smaller district of muscle, according to the extent of arterial 
disease, or the size of the vessel affected, may be partially or 
wholly deprived of pabulum, and, under the influence of vital or 
physical agency, assume new forms according to its chemical 
affinities. 

Most authorities are agreed that a similar series of changes 
may be induced by antecedent inflammation of the substance of 
the heart. Hence the gravity of myocarditis. Bouillaud, Hope, 
Virchow, and Rindfleisch advocate this view. 

Virchow maintains that dilatation of the heart, as implying 
antecedent irritation or sub-inflammation of its substance, has a 
similar effect. 

The constitutional causes of fatty degeneration of the heart are 
such as interfere with general nutrition. Amongst these may be 
mentioned, long continued inadequate supply of food, especially 
if associated with severe physical labour, recurrent hemorrhage, 
and tubercular or cancerous marasmus. 

Drs. Ormerod and Quain call special attention to the frequent 
association of fatty degeneration of the heart with habitual loss 
of blood. Of this I have noted several examples. 

* Medico-Chirurgical Transactions, vol. xxxiii., 1850. 

+ Wagner, on the authority of Reynaud, states that fatty degeneration followed 


pericarditis in seventeen out of thirty-five cases in his practice. (See Flint, Diseases 
of the Heart, 1870, p. 98). 
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The above mentioned general causes, having reference to insuf- 
ficient nutriment and excessive labour of body, apply especially to 
the poor and working classes. On the other hand, those of a local 
character, involving atheromatous or calcareous transformation 
of the coronary arteries, and inflammatory softening of the heart, 
are found to operate in about equal proportion upon the rich and 
gouty, and the poor and ill fed members of the community. 

Thus, whilst excessive deposit of fat upon the heart is the 
almost exclusive appanage of the rich, fatty degeneration of its 
substance without excessive superficial deposit, is apportioned 
about equally between the rich and the poor. When it is re- 
membered that; in the great majority of examples of fatty growth 
upon the heart, fatty degeneration of its muscular structure like- 
wise exists, it will be conceded that the wealthy classes of so- 
ciety enjoy an unenviable preeminence in regard to liability to 
fatty disease of the heart. 

This: conclusion is not quite in accord with that at which 
Quain-has arrived. Of forty-eight cases of both forms of fatty 
change of the heart, respecting which he has noted the class of 
- society to which the patient had belonged, sixteen were of the 
upper, fourteen of the middle, and eighteen of the lower class. 

The process of fatty transformation of the heart may be con- 
veniently divided into three stages, as determined by microscopi- 
cal inspection: namely, the stage of granular transformation of 
the fibres, that of their swbstitution by oil drops, and the stage of 
their obsolescence. Dr. Ormerod maintains that the granular is 
distinct from the fatty change, and involves no increase of oil in 
the muscular substance. In this opinion I cannot agree with 
him, and I find myself rather in accord upon this point with 
Drs. Quekett and Quain, who regard the granular’ transformation 
of the muscular fibres as representing the first stage of their con- 
version into fat.* 

In this stage, the muscular fibres are well defined in outline, 
and present transverse striation with the usual distinctness over 
a greater or less extent of the field of vision, but inversely as the 
progress in histolytic change actually made. Over a variable 
portion of the field, likewise, and directly as the advance of fatty 


* Lectures on Histology, p. 196, and loco citat. 
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change, the transverse markings of the fibres are interrupted, and 
represented by lines of dark molecules at right angles with the 
axis of the fibres. In certain parts of the same section, and in- 
dicating a more advanced degree of change, these transverse 
lines of dark molecules are replaced by longitudinal rows of 
similar bodies; this is apparently due to the twofold cause of de- 
rangement of mutual apposition of the fibres, and conversion of 
entire fibrils or strings of sarcous elements into minute oil dots. 
The condition indicated, under the various transitional changes 
just mentioned, is represented in a preceding engraving. Fig. 
XXXI, p. 553, shows the granules at a very early period, when 
the parallelism of the transverse series is scarcely deranged ; and 
Fig. XX XVII. (Mary A.) subjoined, shows the granular transfor- 
mation in a still more advanced stage. 


Fie. XXXVII. ~ 

> ee 
Cs 
= 
gs 
ae 
Sie 
ys 
no. = 
sage aT oP. 
tu c> 
lod). <e 
het C3 
od 6S 

ee 
s 





Granular degeneration. 
(b) Early stage ; disintegration of transyerse strie into granules. 
(a) A more advanced stage ; longitudinal arrangement of granules. 
X 222 D. Case 61 (Mary A.). 


In the further progress of change, the minute dark granules 
coalesce and form larger spherules or oil dots, distinguishable by 
a luminous centre and a dark outline. These differ considerably 
in size, and are disposed at unequal intervals in the length of the 
fibre. They are usually crowded around the nucleus, as noticed 
by Paget and Rindfleisch. The latter assumes, but in my 
opinion incorrectly, that the appearance is due to the diffusion 
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'~ of oil amongst the fibrils, and its accumulation in the interstices 


formed around the nucleus by their divarication. It is not diffi- 
cult to satisfy one’s self that the molecules of oil, when thus aggre- 
gated, are still within the limits of the fibrillary walls, and though 
grouped around the nucleus, preserve the linear arrangement of 
the fibrils, This crowding of the oil dots within their respective 
fibrils, I incline to attribute rather to the vital or nutritive at- 
traction of the nucleus than to.a simple mechanical agency. In 
amore advanced state of transformation, what may be desig- 
nated the third stage, or that of obsolescence after Ormerod, 
the fibrils would seem to have undergone solution, and the 
contained oil to have become diffused, forming large oil drops 
within the sarcolemma. All appearance of definite structure 
in the fibre is now utterly effaced; large portions of it present 
a perfect blank, and in these situations, as determined by its 
still well defined outline, it is reduced in diameter, whilst it is 
enlarged or bulged out in those portions where the oil drops 
have congregated. It rarely happens that this advanced degree 
of change has extended beyond a very limited area, because its — 
further progress is usually interrupted by death, arising from 
rupture of the heart where it has been attained, or from syncope 
without apparent disintegration of structure. The accompany- 
ing engravings (Figs. XXXVIII. and XXXIX., John McD.) 
show the several anatomical peculiarities of the second and 
third stages just described. Where fatty degeneration is due 
to obstruction of minute branches of the coronary arteries, 
its area is often very limited. It not unfrequently also ap- 
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John McD. X 222 diameters. 
Fatty degeneration (carly stage). See Case 57. 
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John McD. 
(1) Transverse section of fibre ; sarcolemma visible and partially collapsed, with 
numerous escaped oil dots. 


(2) Transverse section of fibre ; sarcolemma not visible. 


(3) A fragment of a fibre seen in length, showing partial obsolescence. The oil 
drops are collected in groups in the situation of the nuclei ; but most of them 
have escaped from the sarcolemma. See Case 57. 


pears upon the inner or outer surface of the heart, in the form 
of light fawn-coloured spots, varying in size from the dia- 
meter of a pin’s head to that of a split pea. This appearance 
is most frequently observed on the papillary muscles and fleshy 
columns, and is most probably due to antecedent endocarditis 
or pericarditis, as the neighbouring serous surface is generally 
opaque, and the endothelium thickened. In either case, these 
limited areas present, as it were in concentric circles, the dif- 
ferent stages of fatty transformation above described; the outer 
zone exhibiting the earliest condition of granular change, and 
the centre that of complete abolition of structure, as noticed 
by Ormerod. Whilst, in the majority of cases, superficial accu- 
mulation of fat upon the heart coexists with fatty degeneration 
of its substance, interstitial or interfibrous deposition of fat is 
very rarely met with in conjunction with fatty degeneration ; un- 
less, as remarked by Sir J. Paget, the oil which has escaped by 
disintegration of the sarcolemma, be so regarded. 

The period of life at which fatty degeneration most frequently 
occurs, though advanced, is not absolutely limited. From Tables 
V., VL, and VIL,* comprising a total of ninety-five cases of fatty 
degeneration of the heart collected from three sources ; namely, 
the Transactions of the Pathological Society of London since 


* Vide p. 648, et seq. 
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1850, those of the Pathological Society of Dublin subsequent 
to the same date,* and my own private records, I find the fol- 
lowing results in regard to the ages of the subjects of this affec- 
tion, given in decennial periods. 


Cases. 

London Pathological Society 

Under 20 years Dublin Pathological Society 
The Author’s returns 


for) 


London Pathological Society 
Dublin Pathological Society 


20 to 30 years é 
The Author’s returns 


London Pathological Society 
Dublin Pathological Society 
The Author’s returns 


30 to 40 years 


BPon KY NO Hb 


London Pathological Society 
Dublin Pathological Society 
The Author’s returns 


London Pathological Society 


40 to 50 years 


50 to 60 years 4 Dublin Pathological Society 


The Author’s returns 
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London Pathological Society 
Dublin Pathological Society 
The Author’s returns 


London Pathological Society 
Dublin Pathological Society 
The Author’s returns 


— 


HOM FO w 


60 to 70 years 


70 to 80 years 


From these combined returns, it would appear that fatty de- 
‘generation of the heart is most prevalent between the ages of 
sixty and seventy years; and next, between forty and fifty. The 
youngest patient was five, and the oldest seventy-nine years. 
My own returns show it to be most common from forty to fifty 
years, and twice more frequent within that decennial period than 


* As Doctor Quain’s statistics (Medico-Chirwrgical Transactions, vol. xxxiii.) were 
compiled in 1850, and contain in abstract all the cases previously published, I 
deemed it most convenient, and possibly most conducive to the interests of medical 
science, to take this date as my starting point, with the view of presenting one un- 
broken series up to the present time. With that object in view, I have, as far as 
was consistent with fulness of detail, assimilated my own returns, and those of the 
Dublin Pathological Society, to the Tables of Drs. Ormerod and Quain. 
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between the ages of sixty and seventy. I believe, indeed, that 
the disease under consideration belongs especially to the middle 
period of life, from forty to sixty years; 40°5 is the average 
given by Ormerod. 

With regard to sex, Bizot maintains that fatty degeneration 
of the heart is more common in women than in men.* » Herein 
he is undoubtedly in error, as the following summary will 
show. Of a total of 55 cases collected from the London Patho- 
logical Society’s Transactions, 35 were males and 20 females. 
A total of 18, obtained from the Transactions of the Dublin 
Pathological Society, furnishes 12 males and 6 females ; and my 
own 22 cases yield 17 males and 5 females. Thus, out of a total 
of 95 cases obtained from these three sources, 64 were males, 
and only 31, or less than one-half, were females. Of Ormerod’s 
25 cases, 18 were males and 7 females; and Quain found the 
male subjects of the disease more numerous than the females, by 
4 to l. 

The general condition of the patients may vary considerably ; 
9 of Ormerod’s were fat, 6 were thin, and 2 were pale. Amongst 
his 25 cases there were 10 inebriates. 

The duration of illness, from the date of the earliest symptoms 
connected with the disease to its fatal termination, varied in 
Quain’s cases from a minimum of two to a maximum of 16 
years. _In Table V. (London Pathological Society), it varied 
from 4 days to 8 years. In Table VI. (Dublin Pathological 
Society), the extremes were 8 months, and 40 years; and in my 
cases, 3 weeks, and 16 years. Ormerod traced the origin of the 
disease to hemorrhage in 4 cases, to phthisis in 3, and to ana- 
sarca in 10 cases. It is manifestly impossible to fix, even ap- 
proximately, the date of commencement of structural alteration 
of the heart. It is only when this has made some, and even con- 
siderable progress, that it is declared by symptoms sufficiently 
pronounced to arrest the patient’s attention. Thus, in a mere 
historic sketch of the case, the duration of ill health is usually 
under-estimated. Patients have repeatedly informed me that the 
first intimation which they had of anything serious being amiss 
with them, consisted in the sudden accession of violent pain in 


* Memoires dle la Société d’ Observation, tom. i., p. 861, 
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the region of the heart or epigastrium, with palpitation and 
dyspncea on making some unusual physical effort, or on hear- 
ing some startling news. After this event they have never been 
again in their accustomed health (see Cases 23 and 51). In 
such cases a heart already far advanced in disease, but hitherto 
competent to discharge the routine duties of a quiet existence, 
has been surprised and overwhelmed by the sudden imposition 
of an extraordinary task, and never again been able to recover its 
dynamic equilibrium. 

. Again, in a case where structural disease of the heart had 
never been suspected, so robust had the health apparently been, 
the first announcement of its existence may consist in the rapid 
sinking of the patient, under the shock of an otherwise trivial 
acute disease. In this way, a mild attack of influenza, of bron- 
chitis, of rheumatic or essential fever, may prove unexpectedly 
and rapidly fatal. 

Mr. Paget truly remarks: “They who labour under it (fatty 
degeneration of the heart) may be fit for all the ordinary events 


of a calm and quiet life, but they are unable to resist the storm — 


of a sickness, an accident, or an operation.”* 

Where a person, the subject of fatty degeneration of the heart, 
is attacked with acute disease, the pulse becomes very rapid, as 
truly remarked by Dr. H. Kennedy. Hence the evil augury of 
very rapid pulse in febrile disease. 

I have already intimated that fatty degeneration of the heart 
is not unfrequently secondary to hypertrophy, whether the latter 
affection be the result of valvular lesion, atheroma of the arteries, 
or Bright’s disease. 

Doctor T. K. Chambers found the heart enlarged in 29 out of 
49 cases of fatty degeneration. And in 12 out of 35 cases of hy- 
pertrophy of the heart, secondary to renal disease, Wagner dis- 
covered fatty degeneration of its substance.+ In 31 out of the 
95 cases jaune in my Tables (V. VI. and VII.}), hyper- 
trophy existed in conjunction with fatty degeneration of the 
heart; that is, in 13 out of 55 in Table V.; in 4 out of 18 in 


* Lectures on Surgical Pathology, 1853, vol. i., p. 129. 
+ Flint, Opus citat. 
t Vide p. 648, et seq. 
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Table VI.; and in 14 out of 22 in Table VII. This is, no 
doubt, most commonly the immediate cause of the fatal symp- 
toms, when death proceeds from the heart, in cases of hyper- 
trophy from renal or valvular disease, or from atheroma of the 
aorta. Where failure of the heart in a gouty subject, as indicated 
by irregular action and palpitation, quickly followed by parox- 
ysmal dyspncea and dropsical effusion, becomes the signal of a 
“break up” of the constitution, as not unfrequently happens, 
fatty degeneration and dilatation of the heart will be found the 
last links in the chain, of which atheromatous change of the 
aorta, hypertrophy of the heart, and granular degeneration of the 
kidneys constitute the preceding links, and inversely as the order 
in which they have been just mentioned. 

That fatty degeneration of the heart may arise, as has been 
alleged, from the tuberculous or cancerous cachexia ; from pye- 
mia or septicemia ; or as a result of any of the essential fevers,* 
inrespectively of inflammatory complications of the heart, is, I 
think, more than doubtful. I believe, however, that slow poison- 
ing by phosphorus or arsenic may give rise to it, although I have 
not myself met with an instance of the kind. 

The symptoms indicative of a fatty condition of the heart are 
individually of little value ; but combined in groups, as will Be 
presently shown, they assume an affirmative significance. 

I have already intimated that mere fatty growth upon the 
heart, without degeneration of its muscular substance, is not 
announced by any special symptoms or signs, save in so far as it 
may impede the motions of the heart mechanically, or cause 
thinning of its walls by continuous pressure upon them. 

The symptoms regarded as proper to fatty degeneration of the 
heart have reference to the organs of the circulation, the brain, 
and the lungs; and, in a subordinate degree, also, the kidneys 
and the liver. 

There is, in all cases, evidence of partial failure of the circu- 
lation, under the form of weak, irregular, intermittent, or very 
slow action of the heart and radial pulse; precordial oppression . 

* Doctor Murchison, in the first edition of his great work, A Treatise on Con- 


tinued Fevers, 1862, declared typhous softening to be identical with fatty degene- 
ration of the heart. 


620 DISEASES OF THE SUBSTANCE OF THE HEART, 


or pain of an intermittent character, the latter frequently extend- 
ing down the left arm as far as the elbow; palpitation on mak- 
ing any unusual effort, physical or mental ; inability to resist the 
operation of heat or cold, or preserve the thermal equilibrium 
under extremes of temperature; pallor of surface; readiness to 
perspire ; and recurrent syncope. 

These symptoms of a feeble circulation were present in presen 
or less number in 42 out of the 95 cases represented in these 
Tables ; that is, in 15 of Table V.; 12 of Table VI.; and 16 of 
Table VII. They were exhibited in 35 out of 108 cases given 
by Ormerod and Quain. They are rarely exhibited in the agere- 

gate in any case of fatty transformation of the heart; nor when 
present as ordinary features, are they constant in any given case. 
The most frequently present and the most constant, are weak- 
ness or inability to endure fatigue, feeble pulse, palpitation and 
precordial oppression, accompanied by dizziness and a tendency. 
to syncope after an effort of any kind, and want of the power of 
thermal adjustment. ; 

The symptoms enumerated by Beau, Reynaud, and, more 
recently, by Seitz,* as indicative of “strained heart” (caur 
forcé, Beau); viz., breathlessness and palpitation, accompanied 
by a feeling of weight and oppression at the heart after trivial 
exertion; and, after a more severe effort, pain and a sense of 
constriction in the region of the heart, followed by chill, cough, 
and heemoptysis, and occasionally by syncope, deserve special 
notice. The symptoms assume a more urgent character in the 
progress of the case, and are accompanied by a feeling of im- 
pending suffocation. Venous congestion, cedema, passive en- 
gorgement of the liver, and effusion into the serous cavities, 
follow in succession. The pulse is irregular and feeble. Pre- 
cordial dulness may be either normal or extended ; but the 
impulse of the heart is weak, and its sounds are dull and ill pro- 
nounced. Usually there is no cardiac murmur; but occasionally — 
a faint murmur is heard with the first sound, or an indistinct 
frottement. Death may take place suddenly, or by a slow pro- 
cess of asphyxia. 


* Deutsches Archivs f. Klinische Medicin, vols. xi. et xii. 
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On examination of the body after death, no evidence of organic 
disease of the heart, with the exception of a few muscular fibres, 
“here and there,” in process of fatty degeneration, can be dis- 
covered. 

The history above given, and the symptoms enumerated, are 
certainly those of fatty disease of the heart ; and in every case in 
which they have been presented to me, the heart, when ex- 
amined after death, has been found in a more or less advanced 
stage of fatty change. 

hrregularity of the pulse is somewhat more common than in- 
termittence, and both are inconstant, and associated with tem- 
porary exhaustion. Jrregularity of pulse was present in 5, and 
intermittence in only 1 out of 95 cases. The triple combina- 
tion of pain in the region of the heart, dyspncea, and syncope, 
constituting angina pectoris, is still less frequent. It was exhi- 
bited in only 5 out of 83 cases given in Dr. Quain’s Tables, and 
in 8 out of the 95 given in mine. 

Slow pulse, that is, under 60 in the minute, is very rare. I 
have not had a single example amongst the cases recorded in 
this chapter, and have met with only one in my experience. A 
man aged seventy-five years, with cedema of the feet and other 
symptoms of weak heart, exhibited a pulse of only 30 in the 
minute in the recumbent posture, but perfectly regular. The 
sounds of the heart were somewhat dull, but free from mur- 
mur.* 

Heberden mentions two examples of slow pulse.t A gentle- 
man of eighty years, not ill, had a pulse which was occasionally 
but 26 in the minute, seldom above 30, and once only to his 
knowledge amounted to 42, He saw another person whose pulse 
at the beginning of illness was represented as only 12 to 16. 
But, in reference to such examples of extreme slowness of pulse, 
he judiciously remarks, that the radial pulsations do not repre- 
sent fully those of the heart. 

Doctor James Johnston gives the case of a gentleman, aged 
seventy-one years, whose pulse was very slow, and who after- 


* Vide “ Rhythm of the Heart’s Action,” by the Author, Dublin Quarterly Jour. 


nal of Medicine, August, 1865. 
+ Medical Transactions of the London College of Physicians, 1786, vol. ii., p. 18. 
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wards died suddenly. The heart was soft-and brittle, but the 
great vessels were healthy.* 

Doctor Spens reports the case of a mechanic, aged fifty-four 
years, subject to headache and to attacks of syncope and conyul- — 
sions, whose pulse was ordinarily from 23 to 26, and some hours 
before death, which took place suddenly, fell to 10 and 9 in the 
minute. The brain was found soft and anemic; there was a 
good deal of serum in the ventricles and meshes of the pia 
mater. There is no notice of the state of the heart.+ 

A gentleman of sixty-four years had fainting fits, followed by 
slow pulse, not exceeding 24. On one occasion it fell to 10, 9, 
8, and 74, as registered by Dr. Mitchell and Mr. Cullen. Failure 
of the pulse preceded the attacks of syncope, which were at- 
tended with convulsive twitchings of the face, and foaming at — 
the mouth. Autopsy by Mr. Liston: left ventricle thin, and 
both auriculo-ventricular openings large; the lining of both ven- 
tricles was thick and opaque.t 

Rouchoux mentions that the First Napoleon’s pulse was ha- 
bitually only 40, and weak.§ 

Mr. B. W. Richardson reports || the case of a gentleman, aged 
seventy-eight years, who was also seen by Mr. Adams and 
Dr. Stokes, whose pulse was only 38, and afterwards fell to 24. 
He had had repeated attacks of syncope with dyspnea. The 
feet were swollen; there was no arcus senilis. On examination 
of the body, the heart was found large and flabby. There was a 
large deposit of fat upon its surface, and its substance was in a 
state of fatty degeneration. The aorta and the coronary arteries 
were atheromatous; the brain was not examined. 

Mr. Richardson reports another case, in which the pulse 
varied from 32 to 40. The patient, who was aged seventy-three 
years, had been subject to dyspncea and fainting fits, not fol- 
lowed by-paralysis. There was cedema of the feet, albuminuria, 

* Memoirs of the Medical Society of London, 1787, vol. i, p. 376. See also Mr. 
B. W. Richardson, Dublin Journal of Medicine, vol. xii., 1852. 

+ Medical Commentaries, 1792, loco citat. 

t Medico-Ohirurgical Transactions, vol. xxiv., p. 78. See Dr. Richardson, loco 
citat. 


§ Dictionnaire de Médecine, “ Pouls.” 
|| Loco citat. 
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visible pulsation of the arteries, and arcus senilis. There was 
likewise a systolic murmur both at the apex and base of the 
‘heart. Death was caused by effusion into the serous cavities. 
The heart was found large and soft, exhibiting both fatty growth 
and degeneration. The aorta and its principal branches, and the 
coronary arteries, were atheromatous. The mitral and the aortic 
valves were calcified, rough, and incompetent. 

Doctor Stokes gives a list of seven cases of permanently slow 
pulse observed by himself, or quoted from Dublin physicians. 
He draws special attention to the combination of slow pulse and 
a tendency to syncope, with disease at the orifice of the aorta, 
In reference to his cases he says: “ In five, organic disease of 
the aorta, or the valves, or both, was discovered on dissection, 
and in four a manifest aortic murmur existed. In two of the 
cases the second sound was normal, and in two there was the 
murmur of regurgitation in the aortic valve.’* Thus it would 
appear that, in the opinion of Dr. Stokes, the cause of slow pulse 
is to be sought primarily in the heart and aorta, and secondarily 
in the state of the cerebral circulation. 

Doctor Law mentions} the case of a nobleman who had been 
subject to syncope, and whose ordinary pulse was only 25. On 
examination of the body, the arachnoid membrane was found 
opaque and thick, the pia mater infiltrated with serum, the con- 
volutions of the left cerebral hemisphere had shrunk to half 
their normal size, and the cerebral substance, both grey and 
white, softened over one-third of the hemisphere, and nearly to 
the depth of the ventricles, which were full of serum. ‘The 
arteries at the base. of the brain were atheromatous. The peri- 
cardium was partially adherent to the heart; there were ossific 
plates in the mitral valve, which, however, was competent; and 
the aortic valve was thickened, partially ossified, and incompe- 
tent. 

Doctor Quain gives 8 examples of slow pulse amongst his 
cases. Of these, the slowest was 24 in the recumbent and 32 in 
the sitting posture. 

Doctor Ormerod regards slow pulse as characteristic, in an 


* Dublin Quarterly Journal of Medical Science, new series, vol. ii., August, 1846. 
+ Dublin Journal, vol, xvii., May, 1840. 
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especial manner, of fatty degeneration of the heart. In this. 
opinion I am sure he is right; but the cause must be sought 
rather in the consequences of a weak left ventricle and athero- 
matous arteries, than in these conditions themselves ; namely, in 
enfeebled innervation of the heart from defective nutrition of 
the cerebro-spinal centres and cardiac ganglia. It is worthy of 
remark that, in most of the reported cases of slow pulse in which 
a careful dissection has been made, the coronary arteries were 
extensively diseased, and the substance of the brain soft and 
anemic; whilst on the other hand, either of these lesions singly 
may be commonly met with, unassociated with slow pulse. 

Doctor Todd declares that hearts weak by anemia, or fatty 
degeneration, may pulsate more slowly in the sitting or the stand- 
ing, than in the recumbent posture of the body ; and he expresses 
the opinion that this is due to the overloading of a weak heart 
in the erect posture. Moreover, he thinks that the equality of 
rate of pulsation in all postures of the body, noticed by Graves in 
hypertrophy with dilatation of the heart, was due to the same 
cause.* But, manifestly, if this were so, pulsation should in 
the latter, as in the former cases, be slower in the sitting than in ~ 
the recumbent posture; I have never met with an instance of the 
kind mentioned by Dr. Todd. 

Trregularity and intermittence of the action of the heart are 
kindred phenomena, and due to deranged rather than to imper- 
fect innervation. They are not, however, like slow but regular 
action, pathognomonic of fatty transformation of the muscular 
fibres of the heart, for both are frequently met with where no such 
transformation, and, indeed, no tissue-change whatever of the 
heart exists. But, whilst irregularity of the arythmical or non- 
periodic kind is never unassociated with organic disease of the 
heart, simple intermittence very often, and indeed most fre- 
quently, is due to other causes; for example, general debility 
from any cause, syncope from sudden loss of blood, profound de- 
jection, and certain chronic diseases of the brain. Trregularity 
in its typical form is, therefore, in general significance, a much 
more formidable sign than intermittence. Rhythmical irregu- 
larity, or simple derangement of rate in the heart and pulse is 


* London Medical Gazette, 1851, vol. xlvii., lecture xx. 
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‘a purely nervous phenomenon, and forbids the assumption of 
organic disease. Syncope, though primarily due to temporary 

‘failure of the heart, results immediately from anzemia of the 
brain. It usually occurs whilst some physical effort is being 
made which overtaxes the strength of the heart; or shortly after- 
wards, from the resulting fatigue. A very common cause is lift- 
ing the arms above the head, as in adjusting window curtains, 
hanging pictures, ete. I have repeatedly known syncope to 
occur where fatty degeneration of the heart existed, from the 
simple effort of walking in the streets. Of this, several examples 
will be found in the appended cases. Vertigo is an allied symp- 
tom, and due to the operation, but in a less degree, of the same 
cause; namely, failure of arterial circulation in the brain. 

The remarkable symptoms of pseudo-apoplexy and syncopal 
convulsions, of which several examples are given in the list of 
cases, are the highest expression of cerebral anemia. They are 
characterized by brief duration, frequent repetition, and recovery 
of the patient without paralysis. In one of Mr. Adams’ cases, 
no less than twenty such fits occurred within the last seven 
years of the patient's life; and in another, four such occurred in 
one year. The features in these fits, which not unfrequently 
oceur after a full meal, are usually pallid and tranquil. Some- 
times, however, they are congested and livid, the difference being 
manifestly due to the existence in the latter contingency of 
spasm of the muscles of respiration generally, or of those of the 
constrictors of the glottis in particular. Mr. Adams is of opinion 
that superficial congestion may arise from obstruction at the 
heart, consequent upon suspension of its movements; and that 
to cerebral congestion arising from the same cause, may be due 
in many cases the apoplectic symptoms. I think, however, the 
two forms are primarily identical. The difference between the 
cases of simple syncope with pallor and loss of consciousness, and 
those of an apoplectiform character, with lividity of the face, 
turgescence of the veins of the neck, and stertorous breathing, 
are due to the fact, that in the latter, which are of a more agora- 
vated character, the respiratory centre is completely anemiated, 
and convulsions, with spasm of the glottis and suspended respi- 
ration, are the necessary consequences, . 

40 
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Lhythnvical irregularity of breathing, under the form of alter- 
nate acceleration and suspension, with intermediate stages of 
ascending and descending transition from a state of the most 
aggravated dyspnoea to one of apncea, is a very common symp- 
tom in connexion with fatty degeneration of the heart. This 
remarkable phenomenon was first described by Dr. Cheyne, in 
his report of the well known case already referred to (p. 601). 
He says: “For several days his breathing was irregular; it would 
entirely cease for a-quarter of a minute, then it would become 
perceptible, though very slow; then, by degrees, it became heay- 
ing and quick; and then it would gradually cease again. This 
revolution in the state of his breathing occupied about a mi- 
nute, during which there were about thirty acts of respiration.”* 

Doctor Stokes was the next writer who specially adverted to 
this symptom, which he very appropriately designates “respira- 
tion of ascending and descending rhythm.” He refers to it as 
“a form of respiratory distress peculiar to this affection (fatty 
degeneration of the heart), consisting of a period of apparently 
perfect apnoea, succeeded by feeble and short inspirations, which 
gradually increase in strength and depth until the respiratory 
act is carried to the highest pitch of which it seems capable, 
when the respirations, pursuing a descending scale, regularly 
diminish until the commencement of another apnceal period.” 

In describing the case of a gentleman, aged sixty years, who 
exhibited a systolic basic murmur, very loud at the top of the 
sternum, and who was suddenly attacked with this peculiar form 
of dyspnea, which at first returned at irregular intervals, but was 
constant for the last two months of his life, he says: “ After a 
period of suspended breathing, leading his attendants to believe 
that he was dead, a very feeble, indeed barely perceptible inspi- 
ration would take place, followed by another somewhat stronger, 
until at length high, heaving, and even violent breathing was 
established, which would then subside until the next period of 
suspension. This was frequently a-quarter of a minute in dura- 
tion.” He adds: “I have little doubt that this was a case of 
weakened and probably fatty heart, with disease of the aorta.” 


* Dublin Hospital Reports, vol. ii., p. 216, 1818. 
+ Dublin Quarterly Journal, vol. ii., new series, August, 1846. 
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Mn this opinion, although no opportunity was afforded for con- 
ffirming it by dissection, he was most probably correct. I believe 
thowever, that this remarkable symptom, of which several typical 
‘examples will be found in the annexed cases, although in the 
great majority of examples associated with the twofold lesion 
/mentioned by Dr. Stokes, depends, not upon the fatty state of 
ithe heart, but upon atheromatous change, dilatation, and loss of 
elasticity in the aorta. In numerous examples of veritable fatty 
_ transformation of the heart, verified by post mortem examination, 
included in my records, this symptom was not exhibited ; but in 
these the above mentioned changes in the aorta had not taken 
place; whereas, of the many cases in which rhythmical irregu- 
larity of breathing was present, not one failed to present this 
condition of the aorta, combined with fatty degeneration of the 
heart, where the actual state of the organs was determined by 
dissection. 

In illustration of the rhythm of this form of dyspnoea, I may 
select the three following examples. 

A man, aged sixty-two years, was suddenly seized with dysp- 
ncea whilst proceeding to his work. Since then he had been 
subject to these attacks, which were accompanied with the most 
aggravated suffering. He felt as if his breathing were about 
to cease. Whilst he lay in bed, his breathing would gradually 
become quick and gasping, till it attained a rate of 63 in the 
minute, and then as gradually subside till it ceased entirely, 
continuing suspended for twenty-two seconds. During the 
period of apnoea there was no change in the heart’s action 
or radial pulse, in regard to rate or otherwise (see Case 51, 
James K.) 

A man aged sixty years, was subject to dizziness and paroxys- 
mal dyspneea, during which there were alternately periods of 
apnoea and suspirious respiration, the former occupying twenty- 
four, and the latter twenty-six seconds, the transition being 
rather abrupt and occupying only about one second. The action 
of the heart and the pulse waderwent no change during this revo- 
lution of breathing (see Case 52, James D.). 

A man of large stature, a plumber by trade, of temperate 
habits, suffering from general dropsy and the symptoms and 

40* 
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signs of hypertrophy and fatty degeneration of the heart, dilata- 
tion and roughening of the aorta, and disease of both the aortic 
and mitral valve, exhibited in the most typical form respiration 
of this character. The following description of this phenomenon 
is taken from my notes, made when the case was under observa- 
tion, February, 1872. 

“There was a period of sarap suspension of breathing, 
which, in the recumbent posture, lasted fifteen seconds; during its 
continuance the poor patient, worn out by want of sleep, seemed 
to enjoy complete respite from suffering, and passed into a calm 
slumber. Then a shallow inspiratory movement of the chest was 
observed ; another, somewhat deeper, followed at an interval of 
about two seconds ; respiration became now progressively deeper 
and more rapid, till after about a dozen acts it had attained the 
character of a paroxysm of great severity, accompanied by a 
deep and distressing moan. After about a dozen such quick 
respiratory efforts, extending over a period of as many seconds, 
moaning ceased, and the breathing became gradually less and 
less deep and rapid; till, at the end of about fifteen seconds, it 
was entirely suspended, and another and similar cycle was com- 
menced. During the paroxysm of dyspncea the heart’s action 
was remarkably irregular.” (See Case of C. D., aortic disease.) 

Respiration of this character existed in 29 cases included in 
my Tables; viz., in 16 of Table V.; in 1 of Table VL ; paral in 12 
of Table VII.* 

Amongst Dr. Quain’s cases I have not found a single example 
of the kind recorded, although dyspnoea 1 is represented as present 
in thirty-four instances. 

Is fatty transformation of the muscular fibres of the heart ne- 
cessary to the existence of this symptom? Dr. Stokes holds 
that it is, whilst I regard it as only accessory; the essential con- 
dition being, in my judgment, dilatation and loss of elasticity im 
the aorta, with which, however, fatty change of the heart is al- 
most invariably associated. 

Doctor Seaton Reid, of Belfast, published, in 1850, a case in 
which this symptom existed, and the muscular structure of the 
heart was found healthy. There was, however, dilated hyper- 


* Vide p. 648, et seq. 
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‘trophy of the left ventricle, dilatation with atheromatous change 
‘of the aorta, and incompetence of the aortic and mitral valve.* 

' Doctor Head communicated to the Medical Society of the 
| College of Physicians, in the session. 1867-8, another instance of 
-a heart free from fatty degeneration, where this symptom in a 
| typical form had been exhibited, the lesions present being aortic 
| patency and hypertrophy of the left ventricle. 

Doctor James Little, in 1868, published three cases, in each 
of which “ascending and descending” respiration existed. In 
one of these, that of a man of sixty-nine years, fatty degeneration 
of the heart was found, but no valvular disease. In another, 
who was aged seventy-two, the left ventricle was hypertrophied, 
the aortic valves slightly rigid but not mcompetent, and the 
aorta atheromatous and calcareous; and in the third, who was 
also seventy-two years old, the left ventricle was much dilated 
and hypertrophied, the aortic valves thick and rigid, but com- 
petent, and the entire arch of the aorta was dilated and athero- 
matous. The muscular structure of the heart was absolutely 
free from fatty degeneration, as reported by Professor Macalister, 
a most competent authority. 

Thus it would appear that fatty degeneration of the substance 
of the heart, though usually present, does not constitute a neces- 
sary condition of the existence of rhythmical irregularity of 
breathing ; whilst, on the other hand, in all the examples of it 
which have come under my notice, or of which I have seen the 
report, the primary portion of the aorta has been atheromatous 
and dilated. 

Doctor Seaton Reid was the first to observe and record a 
change in the rate of the heart and pulse, inversely as those of 
respiration. He stated that during the period of accelerated 
breathing, the pulse became invariably slow, increasing in rate 
during that of apneea. 

Doctor Little also observed this phenomenon in two of his 
cases. He says: “In a note made on the 14th August, it was 
recorded that during ten seconds of the breathing period, there 
were only six systoles of the heart, and these were generally 


* Dublin Hospital Gazette. 
+ Dublin Quarterly Journal of Medical Science, No. xci. 
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irregular in rhythm and force, while, during ten seconds of the 
apnoeal period, there were fifteen; the sounds were indistinct.” 
Again, in reference to his third case, he says: “From a note 
made two days after his admission, I find that the apnceal period 
lasted ten seconds, and during that time nineteen radial pulses 
were counted. The respiratory acts occupied twenty-five se- 
conds, and during ten seconds, counted off at the height of the 
paroxysm, thirteen systoles were felt at the wrist.” 

I have not, in any of my cases, met with this change in the 
rate of the heart and pulse; on the contrary, I have specially 
and repeatedly noted the unaltered rate and character of both, 
during the changes of rhythm and force constituting this re- 
markable phenomenon. 

Doctor Little propounds* the following theory in explanation 
of this symptom: “ In health, the right and left ventricles, 
though differing so much in the thickness of their walls, are 
equally competent for their duties; the right is able to fill the 
pulmonary capillaries as thoroughly as the left, with the aid of 
the other forces which contribute to the circulation, fills the sys- 
temic. But if an abnormal burden is imposed on the left, if rigid 
valves narrow its outlet, or permit the blood it discharges at 
each systole to fall back into its cavity, or if the arterial coats, 
their elasticity destroyed by disease, no longer help the heart; if 
the aorta, instead of taking charge of each wave of blood as it 
leaves the ventricle and propelling it onward by the steady re- 
coil of its walls, is permanently dilated, and allows each portion 
of blood to remain in its ascending trunk, and so to impede the 
entrance of that which follows—under any of these conditions, 
the left heart, however hypertrophied, may be quite unable to 
rid itself of the blood as rapidly as it is supplied to it by the 
right ventricle. Blood would, therefore, accumulate in the left 
auricle, in the pulmonary veins, and in the capillaries of the 
lungs. That blood, having already absorbed as much oxygen as 
it required, would fail to produce that impression on the ulti- 
mate filaments of the pneumogastric which black blood does, 
and which impression is converted by the nervous centres into 
the motor impulse which produces breathing. Breathing would, 


* Loco citat. 
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‘therefore, cease; and, inasmuch as the respiratory act seems to 
assist in carrying the blood to the left side of the heart, it would 

ino longer be so over-stimulated by fresh supplies, and its contrac- 

‘tions would become less frequent and more regular. After a few 
systoles, however, it would succeed in discharging the red blood 
collected in its cavities to such an extent that they could re- 
ceive some of that which lay in the pulmonary veins and lungs. 
Space being thus gained, the black blood which the pulmo- 
nary artery contained would reach the capillaries of the lungs in 
amount proportionate to that of the arterial which had gone 
forward, and sufficient air would be drawn into the chest to 
aérate so much blood. That very act would carry forward a still 
larger charge of arterial blood to the left side, and make room for 
the reception, by the lungs, of a still further increase of venous 
blood ; and, as a consequence, a still deeper inspiration would 
follow, and the deepest would occur when the largest quantity 
of venous, and the smallest quantity of arterial, lay in the lungs. 
The red blood, reaching the left heart, would excite it to those 
frequent and irregular contractions which accompany the respi- 
ratory distress, but frequent and irregular, they would be also 
ineffectual; red blood would begin again to accumulate in the 
left heart, the pulmonary veins, and the lungs; till at last their 
capillaries would contain little else, and the exciting cause of 
inspiration, the venous blood, being no longer present, the act 
itself would again cease.” 

From the preceding quotation, it would seem that Dr. Little’s 
very ingenious theory is based upon the assumption, that to 
derangement of dynamic adjustment between the right and 
left ventricle of the heart, is primarily and essentially due the 
phenomenon of respiratory disturbance. There are, however, 
certain difficulties in the way of its acceptance, which I shall 
here content myself with stating. The principal of these Dr. 
Little has anticipated ; namely, that whilst derangement of equi- 
librium between the two sides of the heart, by enfeeblement, 
actual or virtual, of the left ventricle, is very common, respira- 
tory distress of this peculiar character is comparatively rare. 
For example; advanced fatty degeneration of the left ventricle, 
the right being very slightly, if at all, affected, is not uncommon. 
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Neither is attenuation of the left ventricle without a correspond- 
ing change in the right, in old, ill nourished, and hard worked 
persons. Yet in neither of these cases, where other and very 
palpable changes have not taken place, is the phenomenon in 
question witnessed. Again, lesions of the aortic valves, involy- 
ing obstruction and inadequacy, and obstruction at the mitral 
orifice, which is no less effectual in the production of arterial 
blood-stasis in the lungs, though of frequent occurrence, are 
rarely associated with this symptom, and never so associated in 
the absence of other changes. 

Finally, the assumption involved in this theory, that the besoin — 
de respirer has its seat in the air vesicles of the lungs, and for its 
cause, the reflex irritation arising from the presence in them of — 
carbonic acid, is unwarranted. The experiments of Flint* have — 
clearly proved that the feeling of the “ want of air” has its seat, 
not in the lungs exclusively, but in the tissues of the body gene- 
rally ; and that the excitant of that feeling is not carbonic acid 
by its presence, but oxygen by its absence. 

I have already stated that the only lesion of structure with 
which rhythmical irregularity of breathing has been always found 
associated, is atheromatous or calcareous change, with dilatation, 
of the arch of the aorta, involving loss of elasticity in its walls. 
I think these changes supply the conditions of a rational theory 
of the phenomenon. During the period of greatest tranquillity 
of the heart’s action, viz.,in sleep or repose, the systemic capil- 
lary circulation fails, from want of the contributory aid rendered 
in health by the elastic reaction of the aorta. Hence arise a sus- 
pension of tissue-respiration, besoin de respirer, and accelerated or 
suspirious breathing, as shown by the experiments of Flint already 
referred to. Accelerated respiration must strengthen capillary 
circulation ; first, through the lungs, and then through the tissues 
of the body generally, by quickening the action of the heart, and 
increasing its force. In proportion as the systemic capillary cir- 
culation becomes established, the besoin de respirer is less urgent, 
and respiration gradually subsides, till a period of apnoea arrives. 
The descent of respiration below the normal standard would 
seem to arise from its previous excessive activity, and the ex- 


* Physiology of Man, article “ Respiration,” 1866. 
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\haustion of the patient. Now, again, comes a period of feeble 
vaction of the heart, and failure of capillary circulation, with its 
consequence of paroxysmal breathing. That imperfect circula- 
tion of arterial blood in the respiratory centre contributes in a 
‘special manner, and in a great degree, to the production of the 
rrespiratory derangement, I have no doubt; but the effect of this 
iis not easily distinguished from that of a want of oxygen in the 
itissues of the body generally. The fact that dilatation and 
irigidity of the arch of the aorta is, par excellence, the lesion with 
which rhythmical irregularity of breathing is associated, and of 
‘which it may, therefore, be regarded as pathognomonic, will be 
‘in no degree affected by the estimate formed of the foregoing 
‘theory. This theory is propounded only with a view of pre- 
senting in the form of a connected and rational series the sub- 
phenomena constituting this remarkable symptom. 

Doctor Little observed that the respiratory distress became 
gradually less urgent, and finally ceased, at the near approach of 
death. 

I have not observed this in any of my cases. Theoretically, 
I would have expected it, irrespective of the positive testimony 
of so competent an observer as Dr. Little. Yet its absence in 
the cases which have come under my notice deserves to be men- 
tioned, as showing that where the respiratory phenomenon under 
consideration constitutes a feature of the final illness, it may 
continue up to the moment of death. Indeed, in a few instances 
it seemed in no inconsiderable degree to ageravate the last suf- 
ferings of the poor patient. 

Neither have any of my cases exhibited the marked change in 
the rate of cardiac pulsation, at the different periods of the par- 
oxysm, which Dr. Little has noticed. I have, on the contrary, as 
already stated, observed either an absolute uniformity of the 
pulse throughout the attack, or, as in one or two cases, a slight 
acceleration during the period of dyspnoea, and a gradual decline 
in that of descent, till a minimum rate was reached on the acces- 
sion of apncea. 

In 1864, and again quite recently,* Professor Laycock ex-_ 
pressed the opinion that this phenomenon depends upon “a 
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sentient palsy of the respiratory centre,” or “a paresis of reflex 
sensibility of the mucous membrane of the lung;” that “the 
slower breathing is due to the diminishing sensibility, and the 
accelerated breathing following the interval of apncea is due to 
the stimulus of unaérated blood being hurried proportionately to 
the need of oxygen.” It is, he thinks, “a neurosis of the vagus, 
not necessarily dependent on structural or other diseases of the 
heart,” and most frequently occurs during sleep, or at the mo- 
ment of going to sleep ; showing that “ the gradually diminished 
motor activity is coincident with gradually diminished sensory 
activity, until the carbonized blood rouses up the sensory centre.” 

That lowered sensibility of the vagus centre is a prominent 
factor in this phenomenon, I am quite in accord with Professor 
Laycock in holding ; but I cannot agree with him in the opinion — 
that it is not necessarily connected with structural disease of the 
heart, at least, when the latter is associated with disease of the 
aorta. It is conceivable that diminished sensibility of the vagus 
centre should be a not unfrequent consequence of one or more 
of the various forms of organic disease or injury of the brain. It 
is certainly an associated condition in coma, to whatever cause 
due. Yet, rhythmical disturbance of breathing is not a symptom 
of cerebral lesion, or of the comatose state. Starting from sleep, 
especially when lying on the left side, and in a state of great 
alarm and dread of some indefinite evil, are usually associated 
with rhythmical derangement of respiration. The tongue is gene- 
rally loaded, the stomach distended with flatus, and the bowels 
constipated, no doubt owing to congestion of the portal system. 

Dropsy is not a proper symptom of fatty degeneration of the 
heart, although it not unfrequently is associated with that affec- 
tion; but, primarily so, only when the kidneys and liver are like- 
‘wise engaged. In the advanced stages it is often present, not 
from the special tissue-change in the heart, but from weakness 
and dilatation consecutive to it. It existed, in some form, in 
25 out of 95 cases in my tables; or, in somewhat more than 
one-fourth of the whole; that is, in 5 cases, in Table V.; in 
8, in Table VI.; and in 12, in Table VIL* 

Doctor Ormerod noted it in 10 of his 265 cases. 


* Vide p. 648, et seq. 
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I may, however, remark, as a clinical fact of which I do not 
venture to offer an explanation, that cedema of the lower limbs, 
jand extending to the external genitals, is eminently suggestive 
sof a fatty state of the heart and kidneys conjoined. I have not 
met with a single instance of it, in which, on dissection, this 
ttwofold lesion was not found. 

Granular degeneration of the kidneys existed in 7, and fatty 
‘degeneration of these organs in 11 instances out of the total of 
‘95 cases in my tables; and in those of Dr. Quain, comprising 83 
‘cases, the numbers were 9 and 2 respectively. 

The liver is usually engorged in the advanced stages of fatty 

‘degeneration of the heart, owing to weakness and dilatation of 
the right chambers. There is, then, fulness and tenderness on 
pressure at the epigastrium, and the liver may be felt descend- 
ing to a greater or less distance towards the umbilicus. But 
occasionally the liver is primarily engaged, either by cirrhosis or 
fatty change. The former was witnessed in 4 instances out of 
the 95 cases included in my tables; and the latter in 12. Where 
jaundice occurs, the condition of the liver is not that of simple 
engorgement ; and where, with this symptom present, cirrhosis 
is excluded, fatty liver may be diagnosed.. 

Arcus senilis is regarded by Mr. E. Canton as pathognomonic 
of fatty disease of the heart.* He declares that he has “in no 
instance found this senile arc, when well developed, unaccom- 
panied by fatty degeneration of the heart; and further, that “the 
extent of change in the cornea may be regarded as a measure of 
the degree to which the heart-fibre has, in the same manner, 
become changed.” He adds that Dr. C. J. B. Williams had found 
the “arcus” in 23 cases out of 25 of fatty heart. Of this num- 
ber, however, the diagnosis was verified by post mortem examina- 
tion in only 2 instances. 

Doctor Fuller regards this sign “as of little value in the 
diagnosis of fatty degeneration of the heart.”4- And Doctor 
Haskins gives a list of 12 cases of “arcus,” in only 2 of which 
were there any symptoms referable to the heart; and in 1 
only could any organic alteration be suspected; 6 out of the 


* Lancet, May 11th, 1850, p. 561; and January 18th, 1851, p. 67. 
+ Diseases of the Chest, 1862. 
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12 patients were perfectly healthy.* This evidence, though 
strong, is not conclusive, in the absence of proof by dissection, 
that fatty change of the heart did not exist. Arcus existed in 8 
only of the 95 cases included in my tables; viz., in 6 of those in 
_ Table V., and in 1 in Table VI, and Table VIL, respectively.+ 

Doctor Milner Fothergill regards the dim and hazy form of 
“arcus,’ with ill defined edges, fading off into a cloudy cornea, 
as pathognomonic of degenerative changes, and eminently sug- 
gestive of a state of fatty change of the heart. Whilst admitting 
that a cloudy ring in the outer margin of the cornea, positively 
indicates fatty decay and disintegration of that structure, and 
suggests similar changes in other tissues and organs, I am not 
prepared to concede that those tissues must necessarily be mus- 
cular, and the organ engaged, the heart. 

I cannot, therefore, accept either of Mr. Canton’s propositions; 
namely, that the heart-substance must necessarily be in a state 
of fatty degeneration where well formed “arcus” exists; and that 
the latter may be taken as a measure of the former condition. 

Where strong and direct evidence of a morbid condition of the 
substance of the heart existed, I should consider the presence 
of arcus senilis as warranting the presumption that the tissue- 
change in progress was fatty degeneration. This condition, when 
present, is not necessarily universal as regards similar structures, 
much less as regards those which are histologically dissimilar. 
The liver alone may be the seat of fatty change; the muscles of 
one or more of the limbs, or even a particular group of congene- 
rous muscles, may alone be found to have undergone fatty de- 
generation. 

It is no less certain that the corneee may exhibit the fatty are, 
without the heart being ina similar state of histological change ; 
and, again, that the heart may be the subject of fatty degenera- 
tion when no arcus senilis exists. The “arcus,’ in short, may 
be regarded as a presumptive, but not as a positive symptom of 
fatty degeneration of the heart. 

The physical signs are individually inconclusive, but collec- 

* American Journal of the Medical Sciences, January, 1853.. 
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tively they are of positive significance. Of these, the most im- 
* portant have reference to the sounds of the heart. The first 
sound is always short and faint. In the early stages it is like- 
wise dull and ill pronounced, the impulse element, though feeble, 
masking the valvular in different degrees. When fatty degene- 
ration is secondary to hypertrophy, the valve-click is completely 
mufiled at the apex; but when, on the other hand, the tissue-change 
is primary, the walls of the heart being of normal or reduced 
thickness, the valve-element of the first sound is faintly audible. 

In the advanced stages of primary fatty degeneration, the first 
sound so closely resembles the second, that, in the absence of 
cardiac impulse, 1t becomes necessary to place the finger on the 
carotid in order to determine its rhythm. This is manifestly the 
result of a twofold cause; namely, the weakness of the heart, by 
which the impulse-element is suppressed, and the attenuation of 
its walls, through which the valve-sound is conducted more dis- 
tinctly to the ear. Where attenuation has not existed at any 
stage of the affection, as in hypertrophy undergoing the fatty 
change, the first sound is dull at the apex, and sharp and valvu- 
lar at the base, throughout. 

Out of the total of 95 cases in my tables, the first sound was 
dull in 16; 2. 5 out of 55 in Table V.; 7 out of 18 in Table VL; 
and 4 out of 22 in Table VII. The second sound was sharp and 
clear in 7 instances; viz., 2 in Table V., 1 in Table VL., and 4 in 
_ Table VIL I have, in a few instances, found mitral reeurgitant 
murmur of a soft and blowing quality, and adynamic origin, in 
connexion with fatty degeneration and softening of the left ven- 
tricle; the valves, on dissection, were discovered to be perfectly 
sound and competent. This I am obliged to attribute to yield- 
ing of the parietal attachment of the papillary muscles at the 
acme of ventricular systole. 

From dilatation with thinning of the walls of the left ven- 
tricle, without structural change, as exemplified in middle aged, 
hard worked, ill fed and fretful subjects, chiefly females, fatty 
degeneration with parietal thinning, may, in most instances, 
be readily distinguished by the physical signs alone, and even 
where the distinction is not practicable by reference to the his- 
tory and general symptoms. 
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In dilatation with thinning, the sounds are sharp, ringing, of 
normal length, remarkably loud, and extensively transmitted 
over the chest both before and behind. A distinct apex-pul- 
sation is detectable by the hand to the left of the ordinary 
position, characterized by a swell of gradual elevation and sub- 
sidence, but without tension. The pulse is weak and regular, 
varying in rate under slight excitement or emotion, and not 
unfrequently intermitting at distant intervals. The patient is 
anemic, and, with the exception of dyspncea consecutive to in- 
tercurrent pulmonary congestion, to which the patient is liable 
on slight exposure, and this of the ordinary character, there are 
present none of the symptoms which specially belong to fatty 
disease of the heart. 

In the latter disease, the first sound at the apex is, on the con- 
trary, either masked or sharp according to the thickness of the 
walls of the left ventricle ; but it is always brief and faint, and not 
audible beyond the precordium, except feebly in the course of 
the ascending aorta, and precordial impulse of any kind is rarely’ 
perceptible.* It is unnecessary to specify the other symptoms 
already discussed, as characteristic of fatty degeneration of the 
heart ; viz., irregularity or slowness of pulse, pseudo-apdplectic 
seizures, syncope, rhythmical irregularity of breathing, and arcus 
senilis. 

Doctor Fuller deems it impossible during life to distinguish 
between simple softening, fatty softening, and attenuated dilata- 
tion.+ I cannot admit simple softening, as distinct from typhoid 
or fatty softening. Typhoid softening is readily distinguished by 
the rapid development of its proper signs, and by the coexistence 
of fever of the typhoid type. Attenuated dilatation may, I think, 
be readily diagnosed by the rules just stated. 

The diagnosis of fatty degeneration consecutive to hypertro- 
phy, and especially the determination of the period when this 
change is inaugurated, are of much consequence; because of the 
extreme gravity of this form of the affection, and the advantage 

* Doctor Stokes remarks that occasionally, in cases of extreme fatty degene- 
ration of the heart, a diffused impulse may be felt without apex-beat, resembling 
the heaving of a thin-walled aneurism. Zhe Diseases of the Heurt and Aorta, p. 
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sof an early application of hygienic and therapeutic measures, 
with a view to the arrest of tissue-decay. 

The characteristic symptoms of this change are implied in the 
‘expression, failure of the heart. Thus, one of the earliest symp- 
ttoms, indeed in one class of cases the earliest, is tumultuous 
‘action or palpitation, with feeble and irregular pulse, when the 
} patient makes any sudden effort ; it is most likely to occur if the 
| patient rapidly ascend a steep incline, such as.a flight of stairs, 
or hurry over a journey on foot, being urged forward by a desire 
‘to be up to time. Such is usually the first indication of “break 
up” in those who at the middle period of life, have enjoyed good 
health, with the exception of occasional twinges of gout, and 
have been of active habits, and lived freely ; or, if of the working 
classes, who have indulged in the use of malt drink. An eminent 
medical practitioner in a country district, of middle age and full 
habit, informed me that the first intimation which he received of 
disease of his heart, consisted in palpitation, precordial oppres- 
sion, and overpowering dyspnea, on rapidly ascending a flight of 
stairs in his own house, in order to procure some medicine before 
answering a hurried call. He was ever afterwards subject to — 
paroxysms of dyspnoea, which gradually became more frequent, 
and would ultimately attack him even when at rest. I attended 
this gentleman in his last illness, which was characterized by 
all the symptoms and signs of enlarged and fatty heart, with 
atheromatous and dilated aorta. (See Case 47, J. N. W.) 

The case (51), previously referred to (p. 627), affords another 
example of the same kind A working mechanic, over sixty 
years of age, who had lived well, but temperately, noticed for 
some time slight shortness of breath on exertion. He received a 
severe shock from the fall of a beam of wood upon him, and 
was thenceforward subject to more severe accessions of dysp- 
noea. A week previous to my seeing him, he was proceeding 
hurriedly to his work after his morning meal, when he was sud- 
denly seized with dyspncea and oppression, so urgent that he 
was forced to return home, and was never afterwards able to re- 
sume his labour. There was present all the evidence of enlarged 
and fatty heart, dilated aorta, and disease of the mitral and aortic 
valves, which was subsequently confirmed by dissection. 
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The history of all such cases ‘is that of atheromatous aorta, 
with or without valvular disease and hypertrophy, and, subse- 
quently, fatty degeneration and dilatation of the left ventricle. 

The two last mentioned changes are those which determine 
the symptoms of failure of the heart. When fatty degeneration 
supervenes upon hypertrophy from valvular disease at the aortic 
or mitral orifice, although the “break wp” of the general health 
is more or less abrupt, and usually attributed to a definite cause 
involving muscular effort, still, as im the preceding example, the 
surprise is not complete; because, from the previous existence 
of symptoms referable to’ the valvular lesion, the patient must 
have been sensible that he was the subject of some form of car- 
diac affection. Here likewise, however, failure of the heart from 
fatty degeneration and dilatation is the immediate cause of the 
critical change. When symptoms of this critical character have 


been exhibited, it is too late to attempt anything with a view to — 


arresting the progress of the disease. But if the patient had 
been previously under skilled observation, it would be the duty, 
as no doubt it would be within the competence of a well in- 
formed practitioner, to determine from the occasional presence of 
vertigo or amblyopia, irregularity of pulse, and slight feeling of 
suffocation with hurried breathing, the incipience of fatty de- 
generation of an hypertrophied heart. Then it is, that by regu- 
lating the diet and habits of the patient, and putting him promptly 
under a suitable course of medicine, the process of retrogressive 
change may be retarded, or even arrested. 

In other and not fewer instances, the pathological series com- 
mences with granular degeneration of the kidneys, accompanied 
not unfrequently by atheromatous change in the coats of the aorta. 
Then follow in succession hypertrophy, fatty degeneration and 
dilatation of the left, and next, of the right ventricle, and fatty 
conversion of the kidneys themselves. In this latter case, edema 
of the feet is usually the first, as effusion into the serous cavities 
constitutes the last, member of the series. These are usually the 
most urgent and distressing cases; they are not unfrequently com- 
plicated with erysipelatous inflammation and sloughing of the 
lower limbs. The presence of albuminuria, with a low specific 
gravity of the urine, would here constitute the first symptom of 
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disease ; but, as in the former case, the earliest indications of fatty 
change in the heart would have reference to its failure. Where ° 
fatty degeneration is secondary to inflammation of the heart, and 
not preceded by hypertrophy, the substance of the heart has been 
the seat of the inflammatory process. In other words, of the 
phleemasize of the heart, myocarditis alone is capable of leading 
directly to fatty transformation of its substance. This latter is 
the most rapidly fatal process of fatty change to which the heart 
is liable, because of the absence of the protective influence of 
hypertrophy. 

The heart was hypertrophied in 39 out of a total of 68 cases 
of fatty degeneration reported by Quain. It was normal in 8, 
and atrophied in 4 instances. In my list of 95 cases, the heart 
was hypertrophied in 31 instances, and dilated in 37. 

Doctor Quain inquires whether hypertrophy may not proceed 
“from a natural effort to compensate for loss of power.” I think 
not; because the antecedent state of fatty degeneration implies 
impairment of nutrition. ~ 

A certain incompatibility has been assumed to exist between 
fatty degeneration of the heart and valvular disease. 

Doctor Henry Kennedy declares that out of a list of 245 cases 
of fatty heart, collected by him from different sources, there were 
only 33 in which disease of the valves existed.* He refers to a 
list of fifty deaths from the administration of chloroform, pub- 
lished by Snow, in nearly all of which fatty disease of the heart 
without valvular lesion was found ;f and adds, that when valvu- 
lar lesion exists in such connexion, it is usually located at the 
orifice of the aorta, the valves being not atheromatous but fatty 
and competent. 

Doctor Walshe mentions “absence of murmur” as negative 
evidence of fatty heart.t 

Doctor Stokes, on the contrary, is of opinion that “valvular 
disease is a not infrequent combination with fatty heart.’ In 
most of the cases which he has seen, the valvular affection was 
at the aortic orifice; and he calls attention to the existence of 


* Proceedings of Surgical Society of Ireland, March, 1864. 
Tt Proceedings of the Pathological Society of Dublin, vol. i, January 8th, 1859. 
+ The Diseases of the Heart, third edition, 1862, p. 851. 
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aortic systolic murmur, either blowing or musical, accompanying 
or replacing the first sound, the second sound being either nor- 
mal or suppressed, but without the signs of regurgitation, as con- 
firmatory evidence of fatty heart. He admits only two forms of 
valvular lesion in connexion with a fatty state of the heart; viz., 
those causing aortic, and mitral obstruction.* 

Jaccoud tries to establish a special connexion between aortic 
valve-inadequacy and fatty degeneration of the heart; urging 
that, inasmuch as the coronary arteries receive their gunn 
arterial blood during diastole, regurgitation at the aortic orifice 
must diminish both the volume and the pressure of the coro- 
nary circulation, and must consequently lower the nutrition 
of the heart. He maintains, however, that the degenerative 
change is of a mixed or “fibro-fatty” character, relying upon 
the authority of Billroth and Traube, who assert that muscle 
tends to degenerate into connective tissue whenever its nutrition 
is impaired. He thinks it probable that, in such cases, myocar- 
ditis progressed concurrently with the endocarditis which dis- 
organized the valves, and favoured the occurrence of tissue- 
degeneration.- With regard to this statement, I may observe 
that I have not investigated the matter specially in relation to 
aortic reflux; but in ordinary fatty degeneration, even that de- 
pending manifestly upon defective supply of arterial blood, I 
am in a position positively to deny the existence of any increase 
of the plastic or fibroid element. In reference to the assumed 
origin of the valvular lesion from endocarditis in such cases, and 
the argument founded thereon, I will only remark that, in my 
opinion, this lesion is rarely of inflammatory origin, and is most 
frequently of a degenerative type, like the fatty change in the 
heart itself, and is coeval with it. A “disorder of compensation,” 
such as hypertrophy of the left ventricle consequent upon aortic 
insufficiency, may be converted into “derangement of compensa- 
tion.” When the latter is due to a temporary cause, such as 
fatigue, or bronchitis, it is not of grave augury ; but when it re- 
sults from the natural progress of the disease, as exemplified in 
mitral incompetence from fatty softening and dilatation of the 


* The Diseases of the Heart and Aorta, 1854. p. 330-1. 
+ Medical Press and Circular, July, 1868, translated by G. Cockle, M.D. 
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left ventricle, consecutive to hypertrophy from incompetence of 
the aortic valve, then the prognosis is very grave, and a state 
of permanent asystolie is established. On this subject, Tables 
V., VL, and VII. (pp. 648, 656, and 660), show the following 
results : 








Condition of Valves. a8 pee Tepe ay eee at Gee 
Gases. Per cent.|Cases. Per cent.|Cases. Per cent.|Cases. Per cent. 
Valves normal eo| 16 .. 28:80! | 12' .. 66:60 9 .. 40:90 387 38°95 
Aortic valye diseases ..| 9 .. 16°36 TY .. 95°50 8 .. 36:36 | 18 18°90 
Mitral valye diseases ..} 6 .. 0°90 ae 9 .. 40°90 | 15 15:80 
Not stated ool] PAL og Chale 5 27°70 26 .. 27°36 
Aortic-systohe murmur aaa Wao 8 86°36 2 ea 2:60, 
Aortic-diastolicmurmur| 1 . 1:81 1 5°50 2s 9:09 4 .. 4°20 
Double aortic murmur | 3 .. 5-45 = 2... 9:09 | 5 5:26 
-Mitral-systolic murmur cee ok 3 16°60 7 81°81 11 11°60 
Left presystolicmurmur 1 1°81 1(?).. 4°54 2. 2:10 














Thus it would appear that, if the instances, 26 in number, in 
which the state of the valves is not mentioned, be deducted 
from the total of 95 cases, the residue is nearly equally divided 
into those in which the valves were unaffected, and those in 
which one or more sets of them were disorganized; the propor- 
tion being as 37 : 33. 

In 34 instances, murmur of some kind was present; and of 
these it is noteworthy that it was located at the aortic orifice In 
no less than 21 instances, being systolic in rhythm in 12 of the 
number ; and at the mitral orifice in 13 instances, being like- 
wise systolic in 11 examples, 

In Table VI., for the items in which I am personally account- 
able, aortic murmur is stated to have existed in 12 instances, 
whereas clisease of the aortic valve was actually present in only 
8. Inthe remaining 4 cases, the murmur was produced in the 
aorta itself by atheromatous or calcareous roughening of its inner 
surface. 

The practicability of diagnosing a fatty condition of the heart, 
especially in its early stages, has been questioned by some emi- 
nent authors. Dr. Latham denies it, and Dr. Stokes expresses a 
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qualified opinion in the following terms: “The fatty degeneration 
considered alone, does not, so far as we know, afford any special 
or separate sign ; and it would be difficult or impossible to draw 
a line of distinction between the signs of simply weakened heart, 
and of this condition combined with fatty degeneration.” “In 
many minor cases of this condition, the heart’s sounds may pre- 
sent no abnormal character.’* 

It will be observed that the preceding opinion has reference 
to the signs exclusively. I think, however, that the absence of 
the impulse, or its extremely feeble character; the brief duration 
of the first sound, whether masked or sharp, in primary cases, and 
its almost complete or absolute extinction in those preceded by 
hypertrophy; the restriction of the sounds within a very limited 
area; and the occasional irregularity of the heart’s action, will 
suffice, in the majority of cases, to establish the diagnosis of 
fatty heart from the physical signs alone. 

The existence of a single murmur of systolic rhythm at the 
root, or in the ascending portion of the arch of the aorta, may be 
taken as strong collateral evidence of a fatty state of the heart ; 
because of the very frequent association of this condition with 
atheroma of the aorta, involving the valves or not. The aorta was 
atheromatous in 40 out of 95 cases epitomized in my tables; nor 
should this be matter for surprise, atheromatous transformation 
of the aorta being itself a veritable fatty degeneration, as shown 
by Gulliver and Virchow. The absence of diastolic basic mur- 
mur affords, I think, in such cases, no proof of the competency 
of the aortic valves; the reaction of the aorta, owing to the loss 
of its elasticity from disease of its coats, being inadequate to the 
production of a reflux current of sufficient force to develope a 
murmur, If, at the same time, independent evidence of hyper- 
trophy, with dilatation and elongation of the left ventricle, be 
present, as afforded by downward and outward displacement 
of the apex, collapsing, and visible pulse, and throbbing of the 
carotids, the existence of aortic regurgitation may be confidently 
affirmed, notwithstanding the absence of the characteristic dias- 
tolic murmur. 

If the typical symptoms of occasional vertigo, momentary 


* Opus citat., p. 827-8. 
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failure of sight, dizziness, syncope, or pseudo-apoplexy, and par- 
oxysmal and rhythmical dyspncea* coincide in any given case 
with the physical signs just mentioned, the positive diagnosis of 
fatty heart would be fully warranted. 

The incipience of primary fatty degeneration may be suspected, 
if the pulse, previously regular, become weak and irregular ; if the 
surface be pale, the patient subject to dizziness or syncope, and the 
cardiac impulse feeble; although the sounds of the heart may not 
appreciably differ from their normal character. A positive diag- 
nosis, however, would be impracticable under the circumstances. 

The mode of death is most frequently slow, and by a gradual 
process of sinking or exhaustion. Less frequently it takes place 
by a gradual process of a different kind; namely, by asphyxia, or . 
by coma. It may likewise occur, rapidly, from angina pectoris, 
from a leakage of blood into the pericardium, or from rupture of 
the septum ventriculorum; or, instantaneously, by simple syn- 
cope, or from rupture to a large extent of the outer wall of the 
heart, or of the aorta. Amongst Ormerod’s and Quain’s cases of 
fatty degeneration, 93 in number, death occurred by syncope in 
10, by coma-in 1, and by rupture of the heart in 22 instances. 
The following is a summary, in tabular form, of the mode of 
death in 83 out of the 95 cases comprised in Tables V., VI., and 
iValsles: 


MODE OF DEATH, 


Causes Table V. Table VI. Table VII. Total. 
. 55 Cases. 18 Cases. 22 Cases. 95 Cases, 


Cases. Per cent.|Cases. Per. cent.|Cases. Per cent.|Cases. Percent. 


Asthenia oe cc|| ZH og Chal 5 4. 27°70 Wo. 7527 45 ,, 47:37 
Angina Pectoris 8 5°45 1 5°50 CH ogo eka 
Asphyxia 66 og|! ah pe altisl 4 22°20 2 .- 9:09 C oo “Ce 
Coma 3 545 no GHEY 3 .. 13°68 U oo ft 
Rupture of heart Soll Us ao Pe 2 11°10 us Wf sq alyaeys) 
Rupture of aorta aa 16) «6 10!90 1 5°50" ve Uo. Uy 


With regard to the seat of rupture, in these 17 instances; it 
occurred on the anterior wall of the left ventricle in 8 cases; on 
the posterior wall of the left ventricle in 6 ; on the anterior sur- 


* The significance of this symptom depends upon the yery common association of 
fatty heart with dilated and atheromatous aorta, of which it is pathognomonic, 
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face of the right ventricle in 1; through the septum ventriculo- 
Tum, not communicating with the exterior, in 1; and through 
the septum ventriculorum, ultimately penetrating the anterior 
wall of the right ventricle, in 1 instance. In the last mentioned 
case the patient lived six days after the occurrence of the pri- 
mary rupture. 

_ It will thus be seen that the outer wall of the left ventricle 
was the seat of rupture in no less than 14 out of 17 examples of 
this accident, and that it occurred through the anterior, more fre- 
quently than through the posterior wall, in the proportion of 
8136: 

Of Quain’s 22 cases, rupture of the external wall of the left 
ventricle took place in 17 ; viz., on the anterior surface of the ven- 
tricle in 12, and on the posterior surface in 5 instances. The 
septum ventriculorum was rent in 1 instance, the right ventricle 
in 2, and the right auricle in 2 cases. 

It is noteworthy, that when the septum ventriculorum was the 
seat of rupture, the patients invariably survived -the accident 
several days. Such was likewise the case in the examples, five 
in number, of partial rupture of the wall of the heart. One such 
accident occurred through the deep layers of the left ventricular 
wall; one through those of the right ventricle; one in a similar 
situation in the right auricle; and one through the superficial 
fibres of this chamber, not communicating with its interior. 

The symptoms indicative of rupture of the heart, with the ex- 
ception of that of the septum of the ventricles, are sudden and 
severe lancinating pain, accompanied with a feeling of sinking 
and fluttering in the region of the heart, arrest of respiration 
followed by a few gasping inspiratory efforts at long intervals, 
failure of the pulse, extreme pallor quickly succeeded by capillary 
venous engorgement of the cutaneous surface, loss of conscious- 
ness, and death within a period of a few minutes. When the 
septum ventriculorum alone has been rent, the patient usually 
survives several days; and in one instance, already mentioned, a 
period of six days actually intervened between the date of this 
accident and that of death. Dr. Quain mentions a case in which 
the patient survived eight days.* 


* Lumleian Lectures, Zancet, March, 1872. 
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Three of the most eminent Scotchmen of the last generation, 
’ Drs. Chalmers, Abercrombie, and Sir J. Y. Simpson, died of fatty 
disease of the heart; the two former suddenly. Dr. Chalmers died 
of simple syncope, and Doctor Abercrombie from rupture of the 
left ventricle. In Dr. Chalmers’ case there were no premonitory 
symptoms, except an attack of temporary hemiplegia, from 
which he entirely recovered in the course of a few weeks, thir- 
teen years before death. Dr. Abercrombie had, four years before 
death, an attack of faintness, with oppression and headache of 
brief duration, but no other premonitory symptom, ‘The heart 
was in a state of fatty degeneration. Dr. H. Bennett reported 
on Dr. Chalmers’ heart, the left ventricle of which was almost 
entirely converted into fat, exhibiting under the microscope lines 
of granules, and no transverse striation.* Sir J. Y. Simpson 
died of fatty degeneration of an hypertrophied heart, but by gra- 
dual exhaustion, or asthenia. 

The following Tables, V., VI., and VIL., have been constructed 
from the records of the London and Dublin Pathological Societies, 
and from my own register, respectively. They exhibit, in sum- 
mary, the latest available contributions, in a clinical aspect, to 
the pathology of fatty disease of the heart; and, commencing 
from the date of publication of Dr. Quain’s valuable statistics 
(May, 1850), they may be regarded as supplementary to his 
Tables, and as representing the present state of clinical know- 
ledge of the subject in the United Kingdom. | 


* Contributions to Practical Medicine, by James Begbie, 1862. 








tangdoas yo oa1gdna yo suds 
qoyye skep XIS poat, | yyey-ou0 Jo 
yqdop 07 4Uy WITM patoAoo “A YQOG 
f°A QYUSEC JO [Jw AOMOguY Ysn0Iyy qsoy0 
Surpuejxe "A Jo wmngdes YSuo0ay4 ur ured ‘s8urqurey 
AQ very | snoawolvp |o1ngd ny ae ‘0519104 “saudssq | svat oml0g ae 6L\°W\°* Wea ag 


“pos 
-Znid puv poytoywo | o5uqs Apa 
| aingdna 09 Surpvay rGlouncles "ZO LT 
Atoqaw LABUOI0D | -aFop AqQuyy |‘pordorqzod Ay Qav0 FT 
“Suny gasp JO wut : 
-esfydure ¢ stjrues: 
| snore forsXto pus 
yes sfaupry fsn0q 
~BULOIONIB SOT104 
-1e Arwuo0I0 { Aart, 
“TRANAD pus suatg “A qJOT UT 
jo ,,uoevIeuasep SAISUOIXO 
snoaqy,,Joo3uyseyq | e1out!uoM snoq 
UIpUB *ysno}‘amINy =| -vrtouesep -BU10.19T 98 
-OAUTpaonpatureig | aBNUvIyH}  ATperoueS poquyic <8 pUuUB poquyIq |  vrueqysy ee so < wemqep | — | “Ww - 
*1099U 

Jo Surmeyjos ywooy 
pus ‘area JO sette7 
-IBJO UOQB.AoUesp 
tsfoupry jo ory 









































~eIaUesop IB[NUB.Ls (Te191103) : sno4 por 
r— | pue ‘ejio8 yeurur WOorea10u ~emo1eyy «=| yo Aantur 
= -Opqe jo wstineuy | -asop Aq,R,7 2° oc ~e ATQYSTg | toaz “BuLoD 2s ae ay « TlNSeLT],, | 6% | “A |** Aoprwg iq 
y adoo 
ms a quou | gurey A10A spunos Asdozp § suryrzof 
014 "ZO 9% qTBOT] paswastp ’ -9410xX0 |puB‘gfezaqoqesind jay ‘[[{nz Ajoyer9pour 
= -viauesap | fpaqettp “A 4ySit qonw snoq jxaqye Ajuep | -mrouged‘ssaujnp |oZT esind ¢ w014B9 


Aqquy Ayre | Soy uF +a qyeyT | O1910y]| -smoxzoyy | -pus parc | eIploooidoatsue;xq |-Idjed puv veoudsiq |syooM Moy y qeureyy | cp | “J |"" Jayreg “iq 
*m017 


-eiguasap Jo yeas 
0} Sutpeal yoursq 
JO a1nsOjO puB UOT 





-Biotadsap paouea 4001 38 

-pe pue ‘soqraqre peyroruo ogra 

Areuo109 Jo uoM4et erngdnx pues young SuIyyTIeyUT pus 

-auasap faseq 831 4B JO 4¥os Tors UI puB | OsTe 19.108 soRjins BOM ¢ .SNVIPIUIIp 

SeLiejiw JO WOMBI | UT TaqvoIs | aseq qv qvy yonuT |‘ pauayorya payee 01.Lagsod SusTA,, puw ‘ayou 

-euasep pus “ureiq | : uowreu |‘ payenp pu paryd | <74qStts | pus snoq | uo ‘A qqor qavay Jo spunos |-pvey ‘eiseldrmey 

UE 90]9-poola PIO | -esep AqQuq | -orqgtodAy ‘agjey| [vagy | ~emozayyy | jo crmgdny | pue uoov yvea | qu Sta Axvioduiay, seat ¢ Apup yy] 2¢ | a |** | Apeg ‘iq 
‘re[nuB.is sfoupry OpIs qJo, uo 

{uIstimaue Jo 4vas *A (Joy JO UISLt "A Jor JO 

surdjddns youviq (qysys) | -nowe jo oangdnst snoq uISLInetuB 

Ajretoadse ‘paytoreo ‘uo yeieu | fa0vzIns uo 4vyz Jo -Bu101049 snoqj | joorngdna qseyo ut ured ‘sSut 

Setieqie Arwuos0p | -adep Aqqe,y | teMe,S pouutTy qawaH | -e AYSIS} -suorsyyy | Aq edoouky a0 -jurey ‘uoTyejdeg |stvok Aueyy Toe | ** | WT | aduyssug 3q 

A "SaLQLT *peDazT £0 $1044 “saad A “24.0 *ypDa K . “ssounyy . 12 * 

sunbsg 2410 fo amps fo anjy | pun saying fo nig | fo ani fo Sh (ote subs 1ooyshiey ruboaditalsy | fo UONDINT woxodn0 | S | 2 ae 
























‘COgsT ‘Anpy woul) uopuoT fo hya00g yoorhopoymg 
VAY ALLY Y—* A WIaV ; 


Z - . 2 — ‘te “ 


[ 649 ] 





“£qquy SSoupTyy 
*£qqvy JOATT 


“Aq wey] OSTA.10T[0 
‘OTUIBUB PUB OTT 
A[qeyiemel ULBag 


“OTOT A 
-asjo ue} sangdna 
jo ywas UL OS 910UL 
Jou £ SNOJVULOOY AV - 
sot10gie Areuoi0p 


“poy 
-$931090 ADAT] f 9010 
“op Sssot Ul 0991p 


| 9u8t1 pue ‘etuour 


-neud-oimsid 4jo'T 


Ajuo UISstt 
—1aue jo 
AgquqOrA Ut 
paouvaps 
RCO} GUR Gee 
-asep Aqqyeq | -O19a0d Ay *A GJOT 


“A qysIt 

JO oovyins 

I9UUT UO 

seyoqed ut 

Ajyetoadsa 

MeCoalincleg peqovly 

-asop A478,7 |-OO pure [Bus Avo 

“A YO 


JO at9keBT *ZO 
[euraqutyjo | FET qUsIOM f poqey 
uoreieu | -Ip you ynq ‘peryd 


-odop A440,q | -O1jtedAy “A YQOg 


mo1Nv10Nes “A QyJOT JO TOTIOWUT 
-ap £49Byz | WO MoOTIAA £ poyqgour 
poouvapy | :9eZIS 09 SB [BULION 
eangdnt 
jo yeas ut 
peouvapB 
ynq ‘Ter 
-aued W0T4 qey WIM po 
-elauadep | -PBOT*A AUST £ (*z0 


Aqqvy yu3ug | $91) perydosqsod py 
apne faa 


SBA TOTAL 
‘qavd 10448] 
ouy OFUT 
Surpeys 
IOULIO} O14 *A QJOT JO OUT] 
SAygwwoy | 9uo pus “A 4ystt 
Jopurvm | jo xy Jo yydop 
-ot {u0Tg | 03 ‘MorTja{ 90uN48 
-si9ued | -qus pus ‘ydurdy Jo 
-op Aqqvy |spaarys ATA. portoA00 
J009B48 | J4tvoq £ UOTsoypE 
Ut WOTQ | OU f MOISNyo TATA 


-10d MOTIAX |SI9TpAvoLIed quUd00z 


Aq b9L 


Aygo, 


quejod a100 
qnq ‘sno4 
-vio10T9B 
AI¥US 11S 
oIgrt0B 


tanip 


-1eotIed JO woIseyps Tetoues {830 s.coao;d 
% JO oZzIs 949 JO SBA woTZIO0d styq ‘ ATUO 
UINIpIwoLiad pus -Opta JO ySIsSuUOD 04: SB OS 
“pauuryy sear 4I orey Ai ‘xode qe 4deoxe ‘perqd 


ony 


Aygo, 


sno} 


pus yeaqrpy | -vuos0yg Vy 


Auge 


Ag Teo EL 


adoouss 00 


vrueyysy oe 


Teur.10w 
payioder 4avay jo 


BIMOTISV 
BIuOtISV a 
fij.t01.4) 
-sod *A 4JOT 7 
yo orngdnyy sis 
Suny HOT 
JO J[Vy IOMOT Sar 
-susue vraounoud 
wyTaoyysS Vy 


nano 


ereyyqdid 


BOM 
pur ‘yornb asjnd 
$ AQTTIqap “BuTgTUOA 


spunos puv uoloy | ‘oS19104 “aoIpunve 


yommb puv ‘asre] 
as—tnd ,£a@osnul,, 
pus ‘sjidnd paqe[tip 
SUOISTA JO SSO] “ATTBU 
-y { soseyLiomay 
‘suryqqgom ormdand 
[eieues “uotsserdeq. 


Sutpuod 
-Sop PUB passB.Lleq Wa, 


estnd 
SUQUIIUT PUB 


-Oanol[d Jo osoyyy, |yvaa ‘Aguiqop ‘ysnop 


soanonduLhice 


qquout T 


syQuour 9 


SYO0Ai 9 


syquou ¢ 


uBueIUSH | GF 


OL 
FAZIO | 9G 

7 Il 

me g9 

a es 
*u0npdnd99 $ 


‘Ww| voqep “IW 
= : 
a é 
= e 
= a 


[ 650 ] 


*SqUaTT 
AAMOT JO soLtoqau 


UT pooyq Jo WOTR] 
-n3voo puv ‘uneu 


-oj Wed UT UOIsoPy 


Ayrepedsa “pagyo[vo 


| sotaogiu <xwu010p 


*payloreo 
SotiaqivB Arvu010p 


“ump 
-IPdt1ed quaioypy 


“stra 
-as snoie f payioyeo 
Sotia418 ArBu010D 


*pegroreo 
pue snoqemo.10y48 


Sotdaqgaie Areuo109 


}sunbig “ayo fo ang 





uoTquIOU 
-odop 44907 


TOTYB.IOU 
-asop A99By[ 


bahincye 


-oSap Aqquyr | puB poze[Ip *A YOR |SeaTeAoL10V 


moTyB.au 
-adop Aq98,7 


(paoueape) 
‘Toneion 
-odap A9qR,iT 


mo1ye.1eu 
-asap A99u\T 


WOTqB.IOM 
-adop A49U, 


WOT}BIOU 
-edap A49R,7 


*salqy 
fo any 





Aqquy pus os.zeryT 


é sory 
PUB paqUttp “A 4FoT 
{quoay ut porngdn.t 
ay pouuryy *A quar 


pouexorg3 


9By UFTAN pepo 


IOL104 
-ul M0Iy 9UTT a0 
0 Fey UIA pateaoy 


paryd 
-or1gatad fy *A 4JaT 


soouy.ms 
qo wo Moped pa 


-yea14s pur paqe[rp 
ATQUSS sepoLtque A 


fqqoyl pws ed.re'T 


+.dnazyT £0 82)DA4 
pup sayranp fo any 


sno 
“BUO.10T} : 
- ~v APQYSTS | WOWSnUIEXpL 
pozt i).001.t9 
-aes.10stp snoq |-up*aquort 
yonur oy10y | -vororsyyVy | Jo orngdnyy 
poqonay 
-u0o pus 
ueyunsiys |peqoe.ryu00 
doylIo pus | pus sno9 
“BULOINN} Vy adooukg 
uIMNtp.Bo 
-Hed oqur 
B4108 JO 
TIstImeus 
snoq | jo oimgdna 
oot ~emmoreyzy | 4q edoouss 
xode purty 
-9q *A 4JeT 
Oc 99 jo aingdny 
TANIpreo 
“Hod ‘oqut 
"4108 Jo 
sno UIstInoue 
~BU0.19 9B are nooTIq 
Ayg(eeH | pue payed | Jo erngdny 
(410918 
(aseq 4v Axeuo ur : 
sutuexoryg | -[nd osye 
qUStts) | puw) snoq edoo 
AqQA vey | ~BMosreyQy | -uAsovIprep 
*paBotied 
uUrqygra 
4108 Jo 
snoq | wistinoue 
Ayswey | -euos0y7y | Jo sangdny 
*saqD 4 "D.L0F ‘yma 
fo any fo any fo apoyy 








amuLmur 
o1suq eT Nop ¢ 4vey 
Jo UolW0B snong[nur 
“nj {ssournp [erp 
-1o000ad oAtsueyxny 


on 


qQBap atojaq AT7.1048 


«Suri~dmnio,, 
amBodq UO0T4AB 
“NTS sTqy Ul punos 
qsay s punos e[qnop 
gM ‘Unu194s 
JO 4USUI 09 10mn4 
Suyusjud siquop 
eB Uu9yd +aseq 4B 
puooas dupys ‘xode 


4B punos 4sqy [1d 


“subs pooshyg 


“panuyuog— A XIAV A, 


yoo ut 
sured oynov pus ‘S14 


-{u04LIed qyuopeoaqwy |styUOTI ALo,T re 


stoqoad vursue 
faspnd aeynse. pus 
ywom ‘vaoudsfp 
‘fsdorp |eiouey 
OFT FO 
SYOIM MAJ YSBT OY 
IOy yenurgu0d puv 
agnov jamei4xo 
UIuIplooeid ut ULeq 


"perp orf TOL AL Ur 
‘roTt4gBvainp s1no0y 
ue Jyey jo ‘adoouss 
ay} Sutpeoaid auoNy 


ysnoo £ apts 979, 
uo att 09 Aqriquur 
{ ATTBUOISBO00 SULIB 
pus qysoyo Ul sulBq 


-£4qn038 £ st1oqoed 
sulsue JO syouqyVy 


qsorjo Ur ured TeUOTS 
~8000 pus “eaouds<q 


*swojduiligy 


98 

SIQUOUI g asiny | $9 
q9ysvur 

SY}UOU OQ] ~[ooyos | 6E 

0 nn oF 

eo on 9) 


sivok zg | (Xo) 1aTpos | OF 


qouo01nq 
seat @ Agunop | SF 
qJoyeUr 
sivat ¢ -Sulidg | GL 
‘ iS 
fo idee Yea “uoyndnr20 3 








“ |uosuppora “Aq 


slang 


“ML Ad 


dstp “iq 


ht “ 


WOSTNOD “ayy 


ap{00N *f “AC 


ApmpoTyO 1G 


** UOqUBD “IIT 


“LOyne 





WN ee es ss ess eee eee eee ee ee 8 ee 









Suyrey 
pue yeas os_nd 






ecoyaurn cc)eg Aqqvy pue $om0js pue ong 
-osep Aqquy | oped “zo $p, qavoq AqBa “8 adoouky 09 -OLs MOI; SuTIey NS ws eS 69 | “WW I** samo “1 
: yeep 
: (am19819x0) a1OJeq SUOTS[NAUOD 
*posiepue uoT}e.1071 AMoyTak pata ' : fuseds pus spurs 
weeds £ A9qny aaary | -adop Aqqu,q | -gour puw ‘ered ‘gyog 00 = WOTsneyxg 0 oreydurs] posiepug srvak ¢ me @ |-wi** 79NTH ‘AG 
(psouva pe) qBy UTA. Aouapuod 
uoyBisu |paraA0o pus ‘Aqqep -Sap puw ‘ssauyBaAt 
“OIMBUB SUBSIO [LY | -adap AqqR,7 | ‘oped ‘od.aeT : q.reo oC ie adooukg CO ‘soudsAp oipousedg | syjuour 9 jasployasnoyy | gz | “wz = 
’ qqey fij.001.1a) ; 
uonvien | puv ‘aped ‘yyJos 4ynq -UD “A FT J eoudsip 
-osep Aq9u,q | ‘ozIs 09 SB [VUION “ aS jo oangdny 90 qysys pus ysnoH | 4ystu10] y sed e9 | “q |AopeA dy “AG 
‘TOISNyye TIT = |syvorqs pus , 
siqiprvored pus | sayoqud ut |:AqyolJoT[BA ULUISTI pozt snongpnuiny 421veq 
stqtinejd = eTqnop ‘UOIgBIOm | -nowe][BUISs ‘peste, | -ueSx0stp JO woTQ08 § INULIN WsyeUIMayt woys 
:oysho sfkoupty | -esep 499,7 | -ue A[9US11s qavay | aayuaoyszoy| wixtydsy Be DITOYSBIP-O1gao0y | reno yase £ voudsiqg” on «®JOTOSsIq,,} ¢g | a7 | -mequy id 
asy_nduit 
Yeo puv ‘ssourynp 
‘ajoraq ny poyer Tetprooeid ~=papue9 
Asaayo somos pus woMmeieu |-ip ATrexouss pus sn04 -X0 { TIMU199S.19 MOT yveaq JO ssou 
‘sun jo vmoshydurg| -asop Aqqeyy | ‘(*z0 gz) oSael grap, OuON | -But018yy Vy Betsy | 98 IncrMur orfogsdg | -910 YS pus ‘Ysnop sma ¢ qequreg | ¢9 | “Tr |Moquosry “Iq 
osey 
*payioyeo TOT{B.LOTL snoq Ba ecolunccrit | 
> | eoyoury pue xudiey | -asep Aqqey aBIVy] Iva 20 ~emoroyyy | [BIqerapD ls sie on “ 9F | IV & 
— *poytoreo 3 
iQ | voyovsy puv xuAIe] 
cS | tssunyT Ur sory 
-1Av0 puw vypor9qny : 
I £ sfoupry pue 1dATT 
£478y! Krwu0100 Sut | (poouvapr) snoarvo[vo 
=pnyout ‘sor10418 Jo Lio Guenclee qyos 9nq pus sno 
MOTFBOYTO[BO [elouay | -adop A490,7 | ‘ozIs UL TeUTAIOU 41vO TT GD ~BULo0.1Oy IY BIueTIsy GO STstTq9yd Jo osoy, = “se 09 | “Ie — 
*OTOLIQUOA 
[e194Bl FUSE oqut 
sayosloid poorq 
jo ojo pue ‘snoq *A 4yaT JO snoq 
-BULO.1d 78 WB. JO WOTyBaANU peryd ~BU0.10998 , 
sotioqre $ Aqgvyaeary | -adop Aqquy |-o1qaod Ay +a gyory Aygeay | pus poqepiq | Axojdody Se) *2 me, ae CF | ca |**qqry -) “ad 
: qooy JO BuIopa pus 
*4t JO aed J . eorpunel § Ajsnora 
| qusoe[pe jo asdet | (paouvape) : -o1d savof F gsXo 
-[oo pus ‘auny quart mOy4BsOu BIUOTIISB UBIIVAO UB Sutddvy 
jo xodv uy afotoquy, | -edap Aqquq | peurrou AtQuoreddy [BuLIo Ny G0 OATSSALIOT 0 1097 OSTUTVUL[ BANU | SyQUOTT ) es OF | “WZ ITNT “AT 
MoTToA payout 
pUuY painojOo-UABT : : 
woyviened | f 4vy Jo saoAvy] [eIoy ysnor QuUvAL TOIT 
“kroyea pooid | -op 444uy | -xodns yQIM Aqqvy prdsnory UWINUI9}S JOAOT | WOTQBIOVMLE puL 
fOTMaBuy suBs.10 TTY euldyXT | PUB 9d1Bl GavoT | puv wag Pe WOTSNVYXT | 4B AMUN eTquo(d | VIMBuUB oMIgXGT srvol % jong | FF | ‘WT |uosuryorq “Aq 















*s94q) yunary fo S))PAK “sang. “24.40 \ *yjna ’ sssouny | Bye} . 
onli ¥5 sainany So av, fo Boe fo amg fo BORE. _ subig rosie, suuognduutficy fo uoynang | 0H? E220 | sj8 Sd 
» ay -3eer - - ' f — 












IBA neetds pus IaAty 
=o Aywas uos[dg | -ozep yee Aqqvy pus o8x0'y De =) MOSsNBxG se posavluo yo asouy, 2 oe SL | ‘a |°* Pea ec “I 








PSN scents: s Aq paqn.ta0 
yey sXoupry f {4907 WOMB =[M OATBA anut sorpunvl 
pues pasoytyo Jeary | -adep 4990,7 Aqqey puvosiwy| o1g10 Vy UO. BIUoT ASV | -Inur o1fo9sAs-o1sug | FU BITS {seqgiosy] syjuou y |zesuouryst7 | 6e |W Ls 
*stqrues snore {sou 
-pry iepnue1s pus 
‘uotsoype otimoe[d 
$74 TRIOZV] JOT FU 
qsinq pey YorpAr 
Azeq.1B [8.19190 Op uOTyBIOU yeour [[ny adoouks A[qvurns aze 
~pyUL9Jo] JO UIspIneUyY} -adop Aqui [BULI0 N i a 199ye WW cs oid ‘sy quonberg Se es PHN) “IT f 
suny 4ysit 
JO osuq 
Ul BImour 
-neud <q 
“27.108 pomaro0g 
OTOBIOYY AOL | Aqtavo 04 
-ur jo wistimeus payer -UT UIsTAna 
WIM sureormnur -Ip 904110 -ue JO a1n4 
-M109 PUB PayBABOXD woyuiean | pouniy} pues esaey | peaqra gnq sno} | -duidq sts erseyd 
Suny 4ystt jo asug | -asep AqQu,q7 | fquy ygIAA pepvoT ‘AyqweH | -euloseyyy | -Aqdouesy oe -sX{p !yoeq ul ured GO Or ¥S |W ts 
“uotsnye 
r— | shosumnsuns pus 
ureiq Jo Sujuayjos (93u4s 
QI | ygras ‘sorroq.18 yoaq Aj1¥9) 
s -a190 Jo puw Areu ‘mo1yeIau . sno4 Ajsnoyaard Axed 
-0109 JO Buloranyy | -e5ep Aq7B,T oie ae -wmoreyyy | Axejdody oe -ode jo sy OM4 pe aM UBUIYIOA | 69 | ‘IT | PISO "MAIC 
— 5; qsinq pues ‘soy 
-Ho pidsnory out 
poqoafoad ‘ayqareur aOTIyUAA 
jo ozts ‘ustinaue qu.st1 o7UT 
$(¢ ey Tetopzedns) qyos : 24108 Jo 
“Aqqey aonysien | wore ose ‘Aqqey | pus yor snoq UIstInduB aseq waouds{p B10q, 
sfoupry pus seary | -adep A99¥,7 | pue‘urqy ‘es1elyivoy joATBA O1OW | -BUOJeyTY | Jo erngdny | 48 mmuatnu oqnog | pus womsqgrd{sd| oulty smog ws) 6% | ‘WW | -weqyory “iq 
asfnd yeaa 
“xBi0y3-o1péq, pus yotnb ‘Sur 
qt ‘(qqS1]s) vures LeO}GUnGleg Aqqey pus punos ysiy | -gratoa £ vauds{p 
-Aqdure Areuomyng | -esep 494%,7 |‘ered ‘esr, yeyaoul0g Aa eo oe BIUsTASY | 94 AIM Inuainu Vy | ‘viWaus [elouap SUQUOUL 9 se IL | “@ |** pareay “iq 
“sruoumneud o1seq 
qystt {pioo yeurds Yqvap a1oyaq 
jo dutuayjos $sajo | (quetdrour) Agioys AYITB9IY ; pooy 
-snur Arequn[oa jo u0TzBIET armour | payioder 4.1vaq jo -prryo woay 
moMeiauasep Aq9R,7 | -asep AqQU\T TCULIO NT ss BO -noud 4ys1y | as~ndult pus spunog sisfTered [e1ouey | pleaut uy | UeuTeyyUeH | gt | “IW | 99BSs5eT VT 
‘asusyo AqqRy JO SO[IU 98 
q[Mser sv papiBser |dorBieued parydor4 jo Aournol 
‘qownlojs Jo oovy |-ap Agqquy + sted aq *A qJaT £*z0 oyenbops e@ aqye 91NZ19s somo 
-IMS IOUT JO stao[Q | [BIAUe+y | $% ‘pedrwpuo greasy | -ur pea OD ‘adooudsg 30 yeuy Surpeoaid auo Ny CO 0 29 |W | pregpuey “iq 
5 *SaLQuay “qnazy £0 87]0 4 *saQqn4A ‘DLLOW “ynDa F , ‘ssaupyyT =| hb} & < 
supbig Layjo fo anjI5 foamy | pun saimang fo amg | fo amy | fo amy % se subry pooshyd suopdunligy fouowpanc. uoyndns99 218 LOUIN 





























panunyuog—'A Wavy, 





*pexooTq puv 
peptoyeo §=aangdnar 
JO 4vas 0} Surpesy 
Areqie Limuo10p 


“AqgTeey ITV 


*pejyoniysqo puv 
peyrolvo oanqdna 
JO 4eas 09 Surpeoyt 
Ai09ji1¥ £ivu0109 


*A JOT JO 4aed 
peqvieussap 04 
Surpeey L19418 Arvu 
-0109 JO WoOTyBOyTIO 
-[80 pure “taaty £9987 


[ 653 ] 


“poy. 
-Toyvo “gaed poqvr 
-auasop 09. SUIpBaT 
A£iaqiv Livu0109 


“pegoreo urerq 
JO osuq 4B sollojIy 


*snoarvoTro 
pur snoqemosz0yye 





sotreqgaiv Arvuosog | -es0p A49R,7 | posoaoo 


einydni Jo 


ques Ivan 
19980135 
‘A qyoT JO 
tCelauinced qvy TTA parasoo 
-odep £49v,] | pus “Aqqey ‘pequir@ oo 
m0Ty B10 4x YITAL potOA0o 
-adep Aqqeq | pus pots peep |  AqyTeax 
eingdnz 
JO 4BaS | ATUO pozEtIp ‘A 4JOT 
ur qoyword | f yey Ugtas pepeor 
TOI4B1ou pus *pauutyy 
~esep Aqquyt | ‘poqerp “A 9U ST Y Aggro 
‘op sno1q 
BG Uy 
poxtm 
aangdna jo 
qos UT U0TZ 
~elauasep 
Aqyey [woory of F 
*A 9FOL 
JO [TBM 
101109 UB 
pure ung 
-dasjo yaed 
0} poxrUty 
I9UM1Io0;g YOY *A QySTt 
fygMoas | f yoy puv pojeyip 
Wy uotyviou |B 4YsIt {(°ZO FT) 
-adep A44%,7 | petydoayzed fy gavoxy AyQTvOH, 
TOT} BIO 
-osop Aqquyy ou oe 
erngdna paonpor 
JO 4Bos 29108 JO 
Ur 1aqv013 (20 $1) posavy |‘eoyqa0 pur 
(jptsued) | -u9 gavoy £ yor onbedo 
uoryvaeu | *A gjoy f quy YqTAL [vVatgru 


‘A 9ysiy | pus on.0v 


“IQ 


r oe tee 


“pimary 0 $110.4 


a Ate Ansan nar mice 


*san1DA 
fo mnie 








Aq (ee 


on 


fip.t01.ta} 
“UD *A YIOT 
jo oangdny si 
UWLLOF 
-o10,[ qo 
iapun 
« edoouks 
OVTPIEO ,, 
10 vIUeyysy oie 


fij.401.a} 
-UD *A 4IOT 
jo oangdny 


puooas 
Ayeroodsa ‘spunos 
pus wuoyoe yeoA\ 


eovjins 
LOTIOgUB 
uo ‘A 4397 
jo oangdny oe 


punos puooas dxeys 
s1103 |  punos qs pasuoy 
-ood Busi y ~oud pu ‘[[Np ‘ywoA, 
s1.10900d ua 
-15U8 MOAT 
Ajqueavd 
-du ‘poq UL 
prop punoyy 


"A tangdes i 
jo oingdnyy sg 


“subly Dash 


vaoudsip pus ysnop 


epuepnd 

jO-1e0[N druapesvy 
esrnd 3u199TU11989 
-UL pus “IBpnsetit 
yea {qsoyo ut ured 
qusts pur ‘sqystey 
sSurIpuaose uo 

Yyyea.ig JO ssouj104g 


ST-109 
-dad BuIsuv jo sy 
Sgvap a10soq sAup 
OM osind avpnsat 
-II puv siasuy 9jay 
Ul ssauquinu $ UOTS 
-saiddo ‘vaudsicg 


SM04 
-dad vursue jo [vr 
-9Aes pus ‘Axo|dodu 
Jo syOvggB sayy, 


yquep 
aTOTOq AYSugAI0F 
@ Oy pvoy UI ule 


ssouy[t 
[vug Surpooa.ad ouo ny 


*suojdulig 


Jo uonving 


AG - 


ay 9ynqysorg 
otaT} suL0g 000 VW 
srvok Z Apel V 
svat ) {prt ¥ 


sup 7 | unuteyuesy 


SLE oy | 


pody 


99 


89 


1 


a) 


Boy 





“ 


“i 

“aT “ 

“iT “ 

“aT “ 

‘A | upend aq 


“A [°° S000 “AC 


‘KX yoooveg “Aq 


“MoyIny 





"mag 








| 
| 
2 


> 
1 
aS) 
(— 


qd oangdnr oxrngdnz 





f).101.00) 


| 





09 Surpuay, youvrq | JO ques 4v yadap oxy4t19 
puv ‘payrolvo wouaon | 09 A[teou guy yQLAr “UD *A 450] 
sontoqiu LTVUOIOD | -adop AqqQvyT | YELoAOD gnq ‘TBUTLO N 32) ve fo oanqgdnyy ‘ : on - oynuuny | 19 | “3 « 
*poytoreo WOTqBAOU qvy YAM popBoy s]10900d vit slaojoad 
sopioqae ALBVUOLO DH | -Vdep AQQu,T | 9tUOT S pozUT]P*A gJoT ( ioe ty ~[Buv Jo INT P2YNU spunog | vuysus Jo syouzyZy | syyuomMg| aavop~wop| 19 |-Ww\** SHIM ‘Ad 
. 4) pomoa 
; “UBL OOYTIO 
t., papead,, 
SOATBA [B14 (¢ 01109 ‘ 
-Tt JO o0uy -sf{sord) punos 48.04 ' 
-Ins 1eyno TQM AnULInut f ssou 
-line pus -[mp [erpzooa.1d jo asind rnpn Fort 
(atatqs) ‘anbedo ‘8 uolsuayxe fssunt | puv ‘yornb ‘alqeay 
uoTqB.ou qyey JO tan ygoq jo saseq taA0 | fueudskp pus AL prv A 
cas A998 2 -1pasoopugy oy , BUoAsy | selva pus ssaupnc | -praqy ‘toyed “watoyp svat 9 oi OL | ‘a | 20180 10300q 
é) 099TD 3 
«(equemsid 
*pagiopeo sotiaz1e jWee1s,, pues eruotineud 
Axeuor10o !etuo ur TOTyv.18T peuuryy ULLO FI snoq -oOirnol[d 0 quomesun.dp [ea un 
-naud-ornad 4ysry | -esep Aqquiy | PUB peqzvitp “A GO | -]10 oRIOW | ~BULOIENTy UST y a *T9897UT puB auy109 svat g 28 es | ‘A | -WoIpuuyy aq 
qey aseq 4B fi}.402.19} 
WOnvIon TQLM petsAo0d pus snoqeulot sn0oq “UD *A OT qavay, £4903 JO TIEysure yy 
-adop Aqquy | “4jos ‘TVms qavoy |-oyQvoysoy | -vUOTeygy | JO eangdny . sutojduAs [eieued) | amy amo0g Apey y | oF | ‘Sf ud 
eqnutar oy} 
O[QISTA SBAL Ul au fi7uo SUOTIVI 
xIpuodde se 9Joy cele ae » | -1tdsat puw ‘sso, Jo 
oma [snorig9 fy} i 1 ; suaIsues pus “eUL 
‘a nutpivotied ut ert -apan !vaoudoy9.20 ‘AT 
sutusdo yeq1tias u00 ) i +t -10998[ PUB SVL NUTOL . 
fouBIqUIDI AST BI rae wt -nqje £ IaAT] pedIVT 
ut oyejd snoarro ee -ua fasynd you 
“£qq0y -[vo puv “quareyps . snoq AiaA f uoTZ esta 
sXoupry fAqquyz wonvien | tintpavorsed f xorg paska | -BmoO.19q98 ; qaBatT JO WoW08 | -jed [euOTs“OD0 puv TOStqO YY 
pus ,damqnu,, taayy | -adap AyqVq | PUB pezB[Ip "A YO | -Stp O141OV | pus poqupiqg BIUeyASV | Ywoa pus ptde yxy | ‘ssouqurey ‘vaudsiq syguou 9} dajuediwp] sF lt) “Yd “UAT 
QBap V.10Joq, 
sXep oulu ysayo ut 
ured { anpnsa.estnd 
; Aytoy.tay {squeose SULYBUTUO 
*snoqeulo1ay 98 worqvrom peuurgy » | -UD *A 4OT yqvarq JO ssauqroys 
Salieqzie AIBUOIO( | -adap Asyeat pues 4uy WTA papeoT as £¢ yo eingdnyy 0 SBisodimey y4yay| (2) stwet g| Usmayuey | gy | “Iv a 
eingd nt ‘ 
JO eos 7 
*peyroyeo erngdnaz | ur taqveid fi}.101.12) 
JO vas 04 Surpye] § moeaou posrey -UD *A FFOT 
Aiaqie £Tvu0r0g | -osap 449n,7 | -ua AYSYS Ja1voH AqgTeOy a jo orngdny he adoouds Jo syouqyy smuak % qromivy | §¢ |W }** urend aq 
: | 
F r *sa.Q) yunazy £0 $110M *saa)DA “DLO “yaa ; *ssau . bh | & ; 
FUDD OOS 0 IES, | ox. \nivimenpioms| jonny || Joene | fo aon subg: pworshii SCA foriowming | HoHPam0 | S| E | xowny 


























: “panurnquoj— A AIAV], 








Synopsis OF TABLE V. 


SEX: 
Males . . ' F 
Females Fs ' a 

AGES: 


Under twenty years 
Twenty to thirty years 
Thirty to forty 1 
Forty to fifty i 
Fifty to sixty Hy 
Sixty to seventy es 
Seventy toeighty ,, 
Not stated 0 
“Middle aged ”’ 


“ Aged” . ; 

DURATION OF ILLNESS: 
Minimum 2 f 
Maximum 


SYMPTOMS: 
Faintness, intermittent and Sree pulse. 


Paroxysmal dyspnea . 
Angina pectoris 5 
Dropsy . O ° 
Arcus senilis . c 
Not stated c J 


PHYSICAL SIGNS: 
Aortic-systolic murmur 
Aortic-diastolic murmur 
Double aortic murmur 
Mitral-systolic murmur 
Left presystolic murmur 
Dull first sound 

Sharp second sound . 
Not stated . : 


MODE OF DEATH: 
Asthenia O 5 
Angina pectoris 5 
Asphyxia A . 
Coma . 

Rupture of heart 
Rupture of aorta 
Not stated 


STATE OF AORTA: 
Atheromatous . 
Not stated 5 
Healthy : 


STATE OF VALVES: 
Normal . 


Aortic affected | Sa 


Mitral affected 
Not stated ° 


STATE OF CAVITIES AND Ware Or EMARE' . 


Fatty deposit . . 
Cavities thinned C 
Cavities thickened a 
Not stated ‘ 3 


STATE OF FIBRES: 


Advanced fatty degeneration . 


Granular ditto 

STATE OF OTHER ORGANS: 
Fatty liver ° . 
Fatty kidneys . ‘ 
Granular kidneys ’ 
Coronary arteries diseased 
Cirrhosis of liver ’ 
Not stated ; 2 
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Synopsis oF TABLE VI. 


SEX: 
Males . ° ° 
Females ° ° 
AGES: 
Under twenty years. 
Twenty to thirty years 
Forty to fifty a 
Fifty to sixty Dp 


Sixty toseyenty ,, 


DURATION OF ILLNESS: 


Minimum C 5 
Maximum G 
SYMPTOMS: 


Faintness, intermittent and irregular pulse, etc., 


Paroxysmal dyspnoea . 


Angina (pain, palpitation; and i dyspncea) 


Dropsy . C 
Arcus senilis . ° 


PHYSICAL SIGNS: 
Trregular action of heart 
Intermittent ditto 6 
Aortic-diastolic murmur 
Mitral-systolic murmur 


Dull first sound 6 
Sharp secondsound . 
Not stated 0 ° 
MODE OFJDEATH: 
Asthenia 6 5 
Angina pectoris 5 
Asphyxia C ° 
Coma . C 
Rupture of heart 5 
Rupture of aorta . 


Not stated C ° 


STATE OF AORTA: 


Atheromatous . C 

Congested ° C 

Not stated ’ 6 
STATE OF VALVES: 

Normal . 

Aortic affected | 6 


Not stated . A 


STATE OF CAVITIES AND WALLS OF HEART: 


Fatty deposit, 0 
Cavities thinned A 
Cavities thickened 0 


STATE OF FIBRES: 
Advanced fatty degeneration 


Granular ditto 
Healthy . . 
Not stated ( 0 


STATE OF OTHER ORGANS: 
Pulmonary apoplexy . 
Fatty liver > 
Fatty kidneys . 3 
Cirrhosis of liver “ 
Not stated . ° 
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Synopsis or Taste VII. 


Sex :* Cases. 
Males . 0 . ’ ’ 0 ° nll 
Females . 5 5 ° ° . ‘ 5 

AGE: 22 
Under twenty years . . . ° . . 1 
Twenty to thirty years ° d ti ’ . 1 
Thirty to forty 5 5 : O . . 1 
Forty to fifty . ° . 5 d : 56 abt 
Fifty to sixty . . 3 . . ’ 2 2 
Sixty to seventy O ' : . . : 5 
Seventy to eighty c ‘ 0 é 5 b 1 

DURATION OF ILLNESS: 22 
Minimum 5 5 . 5 : three weeks. 
Maximum . 5 O . 0 sixteen years, 

SYMPTOMS : 

Faintness, intermittent or irregular pulse, . au - in 16 
Paroxysmal dyspnea . 0 6 ey lul 

Angina pectoris (pain, palpitation, and dyspnea) . omy Jl 
Drops: Q 5 . 5 oy 12 
Arcus senilis (noted) * . 5 5 aye tt 

PHYSICAL SIGNS: - hl 
Irregular action of heart, . . . 0 -in2 
Aortic-systolic murmur ° c ° ’ ay 3 
Aortic-diastolic murmur . . . . “5 2 
Double aortic murmur 5 . ° ° Aen 2 
Mitral-systolic murmur 3 . . ‘ Oc tf 
Left presystolic murmur . 5 : ; Boy LG?) 
Dull first sound O f 5 ° 5 Re 
Sharp second sound . : A * 0 Ormecs 

MODE OF DEATH : a 
Asthenia . : 3 ° é . a abs 
Asphyxia . 5 0 ; 2 6 3 2 
Coma ° 5 . oe 5 0 . 3 

STATE OF AORTA: 22 
Atheromatous c Q . & 4 9p tbl 
Congested ° - : 0 s O 3 2 
Healthy 5 0 6 C a O C 3 
Reduced incalibre . 0 0 : ' é 1 
Not stated . 2 . ' o . 5 

STATE OF VALVUS: a2 
Normal, : 5 : . -in 9 
Aortic affected . 6 0 z ‘ LS 
Mitral affected 0 . 5 0 5 seaeD 

STATE OF CAVITINS AND WALLS OF HEART: 22 
Fatty deposit, . ° . ° 5 -in 11 
Walls of chambers thinned 0 D 5 0 oo) 
Walls of chambers thickened O o . +, 14 

STATE OF FIBRES: oo 
Advanced fatty degeneration ‘ ° 9 q = il) 
Granular stage 5 . . . 5 gh 
Healthy ’ : 5 ° . . . 1 

STATE OF OTHER ORGANS: 22 
Fatty liver . ’ . . . . 5 2 
Fatty kidneys . . 4 
Granular degeneration of kidneys . 5 . n 5 
Cirrhosis of Liver ’ G . . ° ‘ 8 
Healthy . . . . . . . . 8 

nate 


* There was no female over forty-eight years of age, and no male under 
thirty-four years of age. 
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The treatment of fatty accumulation upon the heart, when this 
‘condition can be inferred rather than positively diagnosed, differs 
in no respect from that of general obesity. The measures taken 
/may be moderately active, if the person under treatment be young 
‘and adjudged structurally sound. Thus, if the pulse be strong 
‘and regular; the heart, as judged by percussion and ausculta- 
tion, free from hypertrophy, dilatation, and valvular lesion ; 
the aorta healthy, as determined by the quality of the cardiac 
sounds in the ascending aorta, and the character of the respira- 
tion ; and the kidneys free from disease, as shown by a careful 
general and microscopical examination of the urine, under such 
circumstances, active exercise may be enjoined, especially that 
which quickens respiration and consumes heat-producing tissue ; 
such as quick -walking up hill, the use of the dumb-bells or 
quoits, racket-playing, etc. At the same time the use of hydro- 
carbons in food and drink must be restricted, especially sugar, 
fats, milk, and malt liquors. For the same reason rum and li- 
queurs ought to be forbidden. Wholesome nitrogenous food 
should be taken frequently to anticipate a craving appetite, but 
always short of satiety. A bath, either cold or tepid, should be 
frequently taken ; the bowels should be well moved at least 
once daily, and the period assigned to sleep should not exceed 
seven hours out of the twenty-four. Alkaline waters, natural 
and artificial, such as those of Vichy and Kissingen, Seltzer, 
ete., may be freely drunk. This plan, by which the adipose 
tissue is gradually reduced, and then kept within moderate 
limits, is very different from the extreme and heroic system of 
Banting, by which it was proposed to rapidly dissipate fatty 
accumulations. 

The system of Banting involved no little danger to the integrity 
of structures and organs, especially those subject to periodic and 
frequent distention, such as the heart and arteries, by the attenu- 
ation and weakening of their walls which necessarily follow the 
rapid removal of interstitial and superficial fat. There is, more- 
over, considerable danger of actual degeneration of tissue from 
abrupt reduction of the wonted supply of pabulum. Hence, Ban- 
tingism should, under all circumstances, be discontinued, even in 
the young and healthy. The plan thus briefly sketched should 
be put in operation in all cases, but modified according to age and 
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other circumstances, where there is a tendency to adipose deve- 
lopment. Thus, in middle age, especially where there is such evi- 
dence of cardiac weakness as that afforded by feeble impulse and 
radial pulse, and palpitation and dyspncea after a moderate walk, 
pedestrian exercise should be limited, but regular, and always, if 
possible, on level ground, in the open air, and short of fatigue. 
Even in such cases, if there be not conclusive evidence of struc- 
tural change and advanced attenuation of the heart, moderate 
and regular exercise on foot, such as walking or playing billiards, 
should be recommended, as conducing not only to the reduction 
and limitation of fat, but to the healthy nutrition of the tissues 
of the body generally. I have already stated as my opinion, and 
I would repeat it here, that of the rare and peculiar condition of 
the heart in which its proper structure is represented, but in dif- 
ferent proportions in the several cavities, by only a thin layer of 
muscle internally, the greater portion of the substance of its 
walls having been replaced by an ingrowth of fat from the outer 
surface, the thin residuum of muscle being, however, structurally 
sound, there is absolutely no positive evidence, general or physi- 
cal (see “ Aneurism,” Mr. B.). 

It would seem that in such cases, provided always the duty 
imposed upon the heart by exercise or excitement be not even 
once in excess of the ordinary routine, that the attenuated mus- 
cular wall is enabled by the soundness of its structure, and by 
the mechanical support which it receives on the outside from a 
thick and solid layer of adeps to perform its function without 
faltering. Where this condition is suspected, from the existence 
of a feeble but regular pulse, and the absence of precordial im- 
pulse conjoined with general obesity, positive diagnosis being, in 
the present state of knowledge, impracticable, physical effort and 
excitement of every kind should be strictly prohibited. Measures 
should be taken to improve the general nutrition in the hope of 
advancing that of the heart; and tonics, such as iron, quinine, and 
strychnia, should be given with a view to strengthening the por- 
tion of muscular substance which remains. 

Where fatty degeneration of the heart actually exists, there 
cannot be a hope of equal benefit from treatment. Tissue is now 
in process of retrograde metamorphosis, and the utmost that can 
be hoped from treatment is to stay that fatal process, whilst 
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1arding against accidents from the changes which it has already 
wrought. Digestion should be promoted, the appetite, if possible, 
improved, and the bowels, which are usually confined, should be 
eegulated by means of mild saline aperients. Medicines capable, 
it the same time, of improving the appetite and promoting the 
qutrition of the muscles by imparting tone and vigour to their 
action, should be steadily and perseveringly administered. Of 
these, the best are quinia and strychnia, given in moderate doses, 
‘and combined with iron where the anemic aspect is presented. 
I usually direct the following: BR. Sulph. quiniz, grs. xxiv ; Acid. 
ssulphur. dil., "Uxxx; Liquor. strychnie (B. P.), Mxlviii; Sulph. 
fferri granulat., grs. viii; Syrupi flor. aurant., 5iv; Aquze font., 
vad 3yiij. A tablespoonful to be taken thrice daily. 
Should there be evidence of sanguineous engorgement of the 
lliver and of fatty accumulation in its cells, as furnished by en- 
Margement and tenderness of that organ, and a jaundiced tint of 
ithe skin and conjunctive, then an occasional dose of blue pill, 
‘combined or not with resin of podophyllin according to the 
‘state of the bowels, should be directed. In the treatment of 
dropsy dependent upon fatty degeneration of the heart, a com- 
bination usually consecutive to chronic disease of the kidneys, 
reliance must be placed mainly upon active purgation with saline 
aperients, and the dry air-bath. Where the kidneys are merely 
congested, or secondarily engaged, the urine exhibiting slight 
opalescence when heated or tested with nitric acid, the specific 
gravity being 1:020 or upwards, after dry cupping and warm 
poultices to the loins, diuretics should be given. Of the latter, de- 
cidedly the best is digitalis; because it is not only the most effi- 
cacious as such, but also because it is the most active and reliable 
tonic stimulant of the heart which we possess. It is still more 
decidedly indicated if, in addition to the presence of dropsical 
effusion, the action of the heart be faltering and irreeular. The 
effect of this medicine in restoring regularity of action to the 
heart, and increasing its contractile vigour and force, entitles it 
to the first place as a cardiac tonic. I prefer the tincture to all 
other preparations of this drug, and usually prescribe it as fol- 
lows: x. Tinct. digitalis, M1xxx; Spirit. ether. nitros., 3ij; Aquee 
font., ad 3viij. An ounce every third hour. It is in cases of 
the former kind, namely, primary disease of the kidneys, fol- 
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lowed in succession by hypertrophy and fatty degeneration of 
the heart with atheromatous change of the arteries, that the 
most formidable of the complications of fatty disease of the 
heart, gangrene of the lower extremities, is most frequently met 
with. There is previously considerable cedema of the feet and 
legs with tension of the skin ; an erysipelatous blush then appears 
upon the dorsum of one or both feet, or above the ankles, at- 
tended with elevation of temperature, and here one or more 
bull filled with amber-coloured serum, are formed; the sur- 
rounding surface is now congested, the temperature falls, and 
gangrene rapidly spreads from the bulle as from so many centres. 
I have reason to believe that in such cases there is always the 
antecedent change of aortic arteritis which is intimately associ- 
ated with the immediate and determining cause of gangrene; 
but, inasmuch as acute inflammation of the lining membrane of 
the aorta is always a sequela of atheromatous conversion of its 
walls, and as the latter is. usually accompanied by dilatation of 
the vessel, we might expect to find rhythmical dyspncea, or irre- 
gularity of breathing, a prominent feature of those cases in which 
ganerene of the lower limbs is a final symptom; and so itis. In 
all the examples of this truly formidable complication which 
have come under my notice, there were present rhythmical dysp- 
noea, and the sharp, clicking, second sound in the ascending 
aorta, indicative of atheromatous conversion of its walls. The 
gangrene is, I believe, immediately dependent upon local arte- 
ritis and thrombosis. If tension of the integument be excessive, 
acupuncture may be practised, or the skin, where most on the 
stretch, may be punctured freely with the point of a lancet at dis- 
tant intervals; the seat of most active inflammation being, how- 
ever, avoided.’ A lotion, consisting of 3ij of Goulard’s solution 
to 3x of water, should be kept constantly applied to the inflamed 
portion of the skin, whilst those parts which are already livid, 
and in which the temperature has fallen below the normal stan- 
dard, should be wrapped in cotton wadding, or soft wool. 

In the treatment of the distressing form of dyspnea, desig- 
nated “of ascending and descending rhythm,” I have found the 
inhalation of nitrite of amyl the most efficacious means of relief. 
Ten or twelve drops may be received into the folds of a pocket- 
handkerchief or napkin, and freely inhaled by the patient; or a 
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few whiffs may be taken, at the acme of respiratory distress, 
_ directly from a bottle containing the nitrite. The effect has 
been to mitigate the feeling of want of air, and to slow the res- 
piration. The peculiar effect of this agent is to relax the syste- 
mic capillaries and increase the volume of blood circulating in 
the tissues. It was a knowledge of this action of the nitrite of 
amyl, that first suggested to mea trial of it for the relief of the 
distressing symptom under notice, which depends, as already 
shown, upon failure of tissue-respiration. 

The treatment of the closely allied symptom of angina pec- 
toris, so often presented in connexion with hypertrophy and fatty 
disease of the heart with atheroma of the arteries, especially 
in gouty subjects, should be conducted on the same principle ; 
namely, that of promoting capillary circulation, and relieving the 
distended heart. For the accomplishment of this twofold pur- 
pose, I am not acquainted with any measures more efficacious 
than dry cupping over the chest, warm stimulating applications 
to the feet and legs, such as hot mustard baths or sinapisms, 
and nitrite of amyl given by inhalation, as described in the pre- 
ceding paragraph. Dr. Strange, of Worcester, has found the hy- 
drate of chloral, in doses of grs. xxv—xxx, most efficacious in the 
treatment of angina pectoris. It should be given in the above 
mentioned dose every hour, till relief, which usually follows the 
first dose, is obtained. Two cases are mentioned by Dr. Strange 
in support of his statement, and in one of these, a dose of chloral 
was given nightly for four months, with a few omissions; on 
these latter occasions only the angina returned.* I cannot 
speak from personal experience of the treatment of angina with 
hydrate of chloral, but I would not hesitate to make trial of it, 
as recommended by Dr. Strange. The intercurrent angina of 
fatty heart is frequently dependent upon sub-acute aortitis ; 
such cases are characterized by a feeling of great constriction at 
the upper portion of the sternum, and are best treated by leech- 
ing in this situation, and subsequently by the administration of 
small and repeated doses of grey, and antimonial powder. 

A six weeks’ residence at Kissingen or Harrogate, and a course 
of mild alkaline chalybeate waters, would be eminently condu- 


* Medical Times and Gazette, September 24th, 1870. 
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cive to the restoration of tone and vigour to those fibres of the 
heart which are suffering from feeble nutrition, but not yet actu- 
ally in process of fatty change. Such fibres, which are character- 
ized by granular dotting at intervals, transverse striation being 
_ Still manifest over the greater portion of their length, may be 
found in greater or less number even in hearts most advanced in 
fatty metamorphosis. They are the representatives of healthy 
structure in the organ, and the sole agents in carrying on the 
circulation. Hence the importance of arresting the further pro- 
cess of change in them by promoting their nutrition. 

I now proceed to submit examples of the condition discussed 
at such great length in the preceding pages. 


Case XLII—Pulmonary Emphysema and Interstitial Pneu- 
monia ; Mitral Regurgitation ; Death. Fatty Accumulation 
upon the Heart, and Granular Degeneration of its Substance. 


Susanna H., aged forty-five years, was admitted into the Mater 
Misericordize Hospital, January 20th, 1865, suffering from cough 
with great dyspnoea and debility. Pulse 114, very weak, and in- 
termittent. The cervical veins were distended, and there was 
venous and arterial pulsation in the neck.- At the apex of the 
_ heart the first sound was clear and accompanied by a soft sys- 
tolic murmur. Alcoholic stimulants were freely administered, 
and under their use her general condition was improved. _ 

On the 14th of February, whilst the breathing was less em- 
barrassed, the pulse was scarcely to be felt, and on the 15th 
streaks of florid blood appeared in the sputa; an event which, 
as she then admitted, had frequently occurred before. The apex- 
murmur, which up to this date continued to be audible, was not 
to be heard. During the two days immediately preceding her 
death, which took place on the 20th, no pulse could be felt at 
the wrist. 

The body was examined on the following day. Both lungs 
were partially emphysematous, and several patches of interstitial 
pneumonia, in its early stage, were foundin them. The bronchial 
membrane was congested, and the bronchial tubes contained 
much viscid mucus. There were several ounces of serum in the 
sac of the pericardium, and the heart, especially at its base, was 
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‘eovered with a thick layer of fat. The right chambers were 
dilated and filled with dark coagulated blood. The left ven- 
‘tricle was somewhat thickened, but not dilated, and the mitral 
valve was tuberculated upon the edge. The aortic orifice was 
slightly contracted, but the valves were healthy and competent. 
No strize were visible in the muscular fibres of the heart ex- 
amined microscopically. The fibres were pale, and exhibited 
lines of refractile granules. To this case is appended in my 
register the following note, which I copy verbatim : “This with 
some other similar cases, viz., of partial emphysema with con- 
gestive bronchitis, suggests the reflection, that in such the ag- 
eravated dyspneea, failure of circulation, and anasarca, are due, 
not so much to the affection of the lungs, as to fatty and weak 
heart, which I have always found to be an associated condition. 
Hence the benefit derived from the free use of brandy and other 
stimulants.” In such cases, likewise, mitral reflux, not depen- 
dent upon valvular disease, is of frequent occurrence, from weak- 
ness and yielding of the walls of the left ventricle at the acme 
of systole. 


Case XLITI—Anewrism of the Ascending Portion of the Arch of 
the Aorta; Inadequacy of the Aortic Valves; Hypertrophy 
and Fatty Degeneration of the Heart ; Death. 


Rev. Mr. R., aged forty-five years, was received into the 
Mater Misericordiz Hospital as a private patient on the 2nd 
March, 1865. He was a large man, and had been very corpu- 
lent. Had irregular and intermitting pulse for the last ten 
years, and was told that he had fatty disease of the heart. 

In July, 1864, he had one or two attacks of vertigo, and in 
November of the same year he caught cold, and had a bad 
attack of bronchitis; his breathing then became short for the 
first time. 

On the night of January 15th, 1865, when about retiring to 
bed, he felt a sensation of tightness about the upper part of the 
sternum, accompanied with hurried and difficult respiration, and 
with great excitement and alarm; he did not venture to go to 
bed that night, and he has not been since able to lie down. The 
feet began to swell about the 15th February. 
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When admitted, he was remarkably pale, and rather thin; the 
pupils were much contracted, even in the shade; the figure was 


bent, and there was complete orthopncea. He experienced most 


relief by leaning forward in the sitting posture. The lower 
limbs were throughout cedematous, and pitted on pressure, but 
were free from congestion. Urine loaded with lithate of am- 
monia, sp. gr. 1:027, and passed in small quantity ; only twenty- 
two ounces in the twenty-four hours; it contained a trace of 
albumen. Bowels rather confined; pulse 90 to 96, full, soft, 
irregular, and occasionally intermitting, but not “late” in rela- 
tion to the ventricular contraction. Cardiac impulse feeble ; first 
sound ill pronounced. A sharp, whizzing murmur replaced the 
second sound at midsternum, was traceable upwards and to the 
right with increasing loudness, and attained its greatest inten- 
sity at the upper part of the sternum; in this situation there was 
a considerable circumscribed prominence engaging the right side 
of the sternum, and three superior costo-sternal articulations of 
the same side. Over this prominence, which was comparatively 
dull on percussion, the diastolic murmur, as already stated, 
was loudest ; it extended into the right subclavicular region, 
but not into the left. Two sounds were heard over this promi- 
nence; viz., one corresponding to the first sound of the heart 
and similar to it in character, the second being the diastolic 
murmur, heard in its greatest intensity. The most careful 
examination failed to detect impulse over the prominence, or 
elsewhere, save in the normal situation of the heart. Neither 
impulse nor murmur was perceptible in the back. Respiration 
30, feeble on right side, loud on left, and accompanied with coarse 
rales over both bases posteriorly. No visible pulsation of the 
arteries, and no thoracic pain, but a feeling of “tightness” behind 
the fourchette of the sternum. No distention of the superficial 
veins of the chest, but the right external jugular was distended 
at its junction with the subclavian. No difference between the 
radial pulse on the opposite sides. Diagnosis: Aneurism of the 
upper portion of the ascending aorta pressing on the right bron- 
chus; this aneurism is probably false, one or more of the coats of 
the vessel having given way on the night of January L5th ; 
aortic valves inadequate, most probably by simple dilatation of 


the orifice ; and finally, hypertrophy of the heart from antecedent _ 
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satheroma of the aorta; fatty degeneration of the heart, in a not 
sadvanced stage; and engorgement of the liver. 

On the 9th March a feeble impulse was felt over the sternal 
} prominence at the end of expiration, the patient having on the 
| preceding night experienced several attacks of paroxysmal dysp- 
/neea. These attacks were readily brought on by mental excite- 
}ment or physical exertion of any kind, and were promptly 
:relieved by the application of a few leeches. He was usually 
incoherent at night, but collected during the day. Cidema ex- 
‘tending upwards. Under the use of tincture of digitalis in 
doses of Mx, with an equal quantity of spirit of nitrous ether, 
and of elaterium and blue pill in small doses, the urine was 
increased in quantity, the cedema was somewhat reduced, and 
the pulse-rate brought down to 66-72. 

On the 22nd March the pulse was very irregular; there were 
14 beats within the first recorded period of ten seconds, 17 in 
the second, and 15 in the third corresponding period. He had a 
paroxysm of dyspnoea, during which it was thought he would 
have died; it came on without any assignable cause, was accom- 
panied by dry, hacking cough, and lasted two hours. 

On the 23rd, cedema had extended to the abdomen, which con- 
tained some liquid, and fine crepitation was audible over the 
base of both lungs. There was likewise persistent dry cough. - 
Infusion of digitalis was now given, in half ounce doses, with 
spirit of juniper and chloric ether; this produced copious diu- 
resis, and was followed by some relief from the dyspncea. The 
legs were subsequently punctured to avert gangrene of the over- 
stretched skin ; on the 3rd April he spat some blood. 

April 5th. Pulse 108, full and bounding. The urine contained 
a larger proportion of albumen, and the right foot, and lower 
portion of right leg, were tender and erythematous ; cedema much 
reduced; heart’s action strong; both sounds audible, but with- 
out murmur; two sounds were likewise audible over the sternal 
prominence, but no murmur ; no dysphagia. 

On the 6th, the murmur was again audible at the base of the 
heart, and over the sternal prominence, as before, 

On the 14th, an eruption of the character of discrete variola 
appeared on the lower half of the right arm, and about the 
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elbow, but was strictly confined to these situations; the con- 
tents became opaque, and the pustules began to fade on the 
following day ; and then, for the first time, there was visible pul- 
sation in the radial arteries and carotids. 

26th. The scrotum, which was greatly distended with serum, 
was punctured to-day. Respiration 36, performed rapidly, and 
at long intervals; great cardiac distress, and murmur nowhere 
audible; respiratory murmur very feeble over right front; loud 
over left. 

He died on the 3rd May, and permission to examine aie body 
could not be obtained. I think, however, the diagnosis made was 
fully warranted by the symptoms and physical signs exhibited. 
As the case is so full in detail, and in many respects so typical 
of its kind, I have deemed it worthy of publication, even with- 
out the proof afforded by dissection. 

In connexion with the preceding case, the next, which in 
many respects resembles it, although differing in some particulars, 
may be given. 


Case XLIV.—Vatty Degeneration of the Heart without Valvular 
Lesion. 


The Rey. Mr. P., aged thirty-five years, visited me on the 14th 
February, 1873. He was a curate, of very active habits and great 
zeal, and located in a mining district in the south of Ireland, 
where the vice of drunkenness prevailed to an alarming ex- 
tent. This he undertook to combat with all his power. With 
this object in view, he established a temperance society, and hired 
a room, in which he lectured to the members on the evils of in- 
temperance for several hours, three or four times in the week ; 
pursued them into their haunts, and, being a strong and reso- 
lute man, frequently used physical force to drag them out of the 
public houses. On one occasion whilst so engaged he got very 
roughly handled. He suffered greatly in mind at the misfortunes 
of those whom he laboured to reform, and frequently felt quite 
exhausted after his exertions. About two years prior to his 
visit to me, he began to experience oppression of the chest with 
' palpitation, and some difficulty of breathing, but without cough. 
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uring the succeeding twelve months he had several attacks of 
‘syncope; and three weeks before I saw him, he felt faint from 
‘the effects of a hard morning’s work, and a rapid walk of some 
miles after breakfast. ‘The heart, on this occasion, beat with great 
‘violence, and he was bewildered and wandered about the house 
without knowing why or where he went. This state lapsed into 
‘complete syncope in which it was thought he would have died, 
sand during which, according to the report of his attendants, he 
Ywas deadly pale. He declared, however, that neither in this 
‘attack, norin any of those which preceded it, did he entirely lose 
(consciousness. 

At the date of his visit to me, the slightest exertion or emo- 
ition sufficed to bring on fluttering of the heart, oppression, and 
vertigo ; he had lost flesh, but was still corpulent, though flabby. 
‘Pulse 84, and regular but weak ; respiration regular and tran- 
‘quil; skin of an olive tint ; liver somewhat enlarged and tender ; 
‘bowels constipated ; urine depositing lithates at intervals; no 
‘cedema ; no cardiac impulse to be felt; first sound faint and dull, 

and heard best in normal situation of apex ; second sound mor- 
bidly clear at base, and in line of ascending aorta. No murmur 
anywhere to be heard, and no detectable rigidity or tortuosity of 
the superficial arteries. 

The diagnosis made was as above stated, and the treatment 
consisted in Mij of liquor of strychnine, with grs. iiss of sulphate 
of quinine, thrice daily; a pill containing gers. ij of extract of aloes, 
er. j of extract of hyoscyamus, and gr. ss of extract of nux vomica 
every night, or every alternate night, as required. Moderate ex- 
ercise on foot, short of fatigue, was enjoined, half a wineglass- 
ful of whiskey with water to be taken twice or thrice daily; if 
threatened with syncope, a little brandy and water, together with 
a draught consisting of sulphuric ether M1x, and laudanum Mxx, 
which he is to have ready at hand. Mental excitement, and the 
use of fatty food, was to be strictly avoided. 

Two months later, Dr. O. Hanlon of Castlecomer, the Rev. Mr. 
P’s ordinary medical attendant, reported to me that since his 
return to the country, in February, this gentleman continued to 
perform the duties of a very arduous mission, and had had no 
return of his previous symptoms. 
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In August, after a further interval of three months, I learned 
that he had been recently transferred to a new sphere of mis- 
sionary labour. 


Cast XLV.—Fainting Fits; Gdema; Quick and Irregular Pulse; 
Heemoptysis ; Feeble Impulse and Systolic Murmur at Left 
Apex, at Lower Sternum, and in Ascending Aorta ; Rough 
Systolic Murmur at Root of Pulmonary Artery; Death. 
Atheroma of Aorta; Mitral and Aortic Valves Thickened, 
and latter Calcareous ; Heart Large and Covered with Fat, 
and Katty Degeneration of its Substance (?) Right Lung 
Congested, and both Lungs partially ee, im False 
Membrane. 


Owen K., a travelling dealer in soft goods, aged sixty-eight 
years, admitted into Hospital, March 11th, 1865. Health re- 
ported good up to eleven weeks before, when he had an attack 
of bronchitis. Five weeks later, whilst getting out of bed to pass 
water, he felt a swimming in his head, and would have fallen 
had he not been supported. He remained in a state of half 
consciousness for forty-eight hours after this attack, and had 
another of a similar kind, but milder and shorter, consisting only 
of vertigo, on the Sunday preceding his admittance. (idema of 
the lower limbs appeared seven weeks ago. He is pale; arcus 
senilis well marked ; feet and legs much swollen, and feet 
thickly mottled with purpuric spots. Pulse 126, moderately — 
full, and slightly irregular; respiration 24; cardiac impulse 
feeble. A loud bellows-murmur replaced the first sound at the 
left apex. A murmur of similar rhythm was likewise audible 
over the lower part of the sternum, and was traceable upwards in 
the course of the aorta to the second right chondro-sternal arti- 
culation, but less distinctly. The second sound was free from 
murmur, but ill pronounced, except above and to the right of the 
sternum, where it was distinctly heard. Respiration was feeble 
all over the chest, and associated with coarse crepitant rales over 
the bases of both lungs posteriorly. Cardiac murmur not audible 
behind. He declared that his breathing had never heen irregular, 
nor was there, during the fainting fits, any cardiac distress or 
palpitation. 
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The diagnosis made at this date was regurgitation at the mitral, 
* and obstruction at the aortic orifice, hypertrophy of the left ven- 
tricle, and a fatty state of the heart. To have nutritious diet 
and four ounces of wine daily, and a mild aperient as required. 
13th. Pulse 102, slightly irregular, as is likewise the action 
of the heart. The second sound was accentuated behind the 
right second costal cartilage, where the systolic murmur was re- 
markably rough; slight frémissement over the heart during expi- 
ration ; urine, sp. gr. 1:012, containing albumen in small quantity, 
and amounting to forty-eight ounces in twenty-four hours. To 
have tincture of the perchloride of iron and chloric ether, of each 
3iij, with infusion of quassia to 3viij ; a tablespoonful to be taken 
thrice daily. After a few days this medicine disagreed with the 
stomach, and compound iron mixture was substituted for it. 

Still later (28th), citrate of iron and quinine was given in doses 
of grs. ij. 

On the 30th, the pulse was 96, and regular; vertigo on assum- 
ing the erect posture. Over left apex a systolic murmur was 
heard, but no sound; over the base of the ensiform cartilage a 
systolic murmur and both sounds of the heart were audible. 

On the 4th April he had an epileptiform fit, lasting half an 
hour, during which he lost consciousness and bit his ip; the 
pupils were dilated ; the pulse was full, but not quick, and the 
cervical veins were engorged, but there was neither muscular 
spasm nor foaming at the mouth. Previous to the attack he was 
in a state of extreme nervousness, which he regarded as premoni- 
tory of it. 

8th. Urine passed in large quantity, containing much albu- 
men, and neutral in reaction, sp. gr. 1:012. Murmur trans- 
mitted into right carotid. 

11th. Much improved; pulse 84, and strong; appetite and 
sleep much better; bowels regular, swelling of feet much di- 
minished, and purpuric mottling has nearly disappeared. 

15th. Had three attacks of hemoptysis; viz, at 9, P.M., and 
} at 1 and 6,4.™m. In the second attack he threw up more than 
} a pint of florid blood, and was nearly suffocated. Pulse 114, 
| full; respiration 36; base of both lungs dull behind, with coarse 

erepitation audible, especially on the left side; feet not swollen, 
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but purpuric mottling now present in an extreme degree. He 
apprehends another attack in the course of to-night, which he 
says “will carry him off.” To have grs. v of acetate of lead, and 


gr. iss of acetate of morphia,*in water and distilled vinegar, — 


every fourth hour. To be dry cupped over base of both lungs 
posteriorly, and to have cold drinks. 

16th. Had a slight attack of hemoptysis, accompanied with 
dyspnoea and excitement at a-quarter past 7, A.M. 

_ 25th. Very weak and unable to leave bed; no swelling or 
discoloration of feet; pulse 108, weak, but regular; respiration 
36, strong and visible pulsation of carotids; a harsh murmur 
with the first sound, and very superficial, heard over the left 
third costal cartilage at its junction with the sternum, sus- 
pected to originate in, or upon the root of, the pulmonary 
artery. Other cardiac phenomena as before. 

28th. Is incoherent and sinking. Over the sternal end of the 
left third costal cartilage, but loudest half an inch below and to 
the right of this point, a loud grating murmur is heard with the 
first sound. 

He died on the 29th April, at 1, p.m. 

The lungs, heart, and great vessels were removed a few hours 
after death, and examined on the 2nd May. There was much fat 
~ in the anterior mediastinum and around the pericardium ; there 
was likewise a large deposit of fat on the exterior of the heart. 
Three “white spots” of considerable size were discovered ; one 
about the size of a crown-piece on the anterior surface of the 
right ventricle, another somewhat smaller on its inferior surface, 
and a third as large as a florin-piece on the anterior surface of the 


pulmonary artery, at its origin from the right ventricle. This, no — 


doubt, was the cause of the rough grating murmur heard on the 
25th and 28th April, over the sternal extremity of the left third 
costal cartilage ; right cavities not altered ; pulmonary artery and 
its valves healthy ; left ventricle greatly hypertrophied, and its 
cavity diminished ; mitral valves much thickened, but no deposit 
upon them. Aortic valves competent to retain water poured 
into the aorta, but rough with calcareous deposit. Lining mem- 
brane of aorta bright red, and interspersed with yellow patches 
of atheroma. It was rough, and in a more advanced state of 
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atheromatous change, at the origin of the great vessels, and in 
‘the lower wall of the transverse portion of.the arch. The apices 
‘of both lungs were encased in a thick layer of false membrane ; 
‘that on the right side was several lines thick, and the paren- 
_chyma of the lung beneath was solidified, apparently by contrac- 
‘tion of the enveloping false membrane. The lower portion of 
‘the right lung was congested, and likewise covered by a layer of 
‘false membrane. Other organs not examined. Owing to an over- 
sight, the muscular substance of the heart was not examined 
microscopically. 


} Cas XLVIL—Dyspnea ; Edema ; Quick and Irregular Action of 
the Heart ; Venous Pulsation in the Neck ; and, eight days 
before Death, Left Hemiplegia and Partial Aphasia; Dis- 
placement of the Apea of the Heart to the Left, and the Furst 
Sound Abnormally Clear; no Murmur. Extravasation of 
Blood into the Right Anterior Lobe of the Cerebrum, and 
Plugging of the Right Middle Cerebral Artery ; Granular 
Degeneration of the Kidneys ; Enlargement and Fatty De- 
generation of the Heart; Dilatation and Thinning of the 
Right Ventricle ; Valves all Sound. 


Michael T., aged sixty-six years, a porter, of temperate habits, 
was admitted into hospital, September 25th, 1865. About two 
years previously, having been much exposed to wet and cold, he 
complained of cough. Twelve months later, his breathing be- 
came very much oppressed, and his feet began to swell. 

On examination, his condition was found to be as follows: 
There was cedema of the face and lower extremities; the action 
of the heart was quick (120 in the minute), and irrecular; the 
apex was displaced to the left, and the first sound was abnor- 
mally clear. There was dulness on percussion, and inspiratory 
wheezing, over both lungs posteriorly. Marked pulsation of the 
superficial cervical veins, synchronous with ventricular systole, 
was visible during inspiration. Urine diminished in quantity, 
acid in reaction, sp. gr. 1:010, and without a trace of albumen. 
To have thrice daily a tablespoonful of a mixture consisting of 
Iodide of potassium, 3iss; Acetate of potash, 3ij; Infusion of 
gentian, to 3viij. 
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October 3rd. Breathing less oppressed; urine increased in 
quantity (a quart last night) and neutral in reaction. On the 
following night the urine passed amounted to two quarts, and 
the night of the 5th the quantity was still greater. There was 
less tumefaction of the face, and the cedema of the legs had 
quite disappeared. 

22nd. Whilst returning from the water-closet he became sud- 
denly hemiplegic on the left side of the body; the left side of the 
face was but partially affected, the patient being able to close 
the eye and corrugate the forehead on that side.. Consciousness 
was perfect, as was likewise the power of deglutition, but there 
was almost total inability to articulate. No paralysis of the 
bladder or rectum. 

The patient died on the 30th October, and the body was re- 
moved for dissection to the Medical School, Cecilia-street, where 
a eareful examination of it was made. The right hemisphere of 
the cerebrum was soft, and in excess of the left hemisphere in 
volume. In the upper part of the right anterior lobe there was 
a large blood-clot, from which blood had been diffused into the 
surrounding brain substance, breaking up the latter within a 
radius of an inch and a-half. The corpus striatum and other 
parts were unaffected. The right middle cerebral artery was so 
plugged with fibrin, that the ordinary coloured injection used in 
the dissecting room could not pass, under high pressure. The 
kidneys were smaller than natural, and the cortex of the left 
was so attenuated that the Malpighian pyramids had all but 
come to the surface. The heart was large, -soft, and so flabby, 
that when placed upon the table, it expanded by its own weight, 
and became quite flat; it was likewise torn with great facility. 
There was only a very slight deposit of superficial fat. The right 
ventricle was dilated, and its walls were remarkably thin. The 
left cavities and all the valves were normal. Under the micro- 
scope, the fibres of the left ventricle exhibited lines of oil dots 
in place of the normal fibrils. In one situation only the trans- 
verse striee were visible. 
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{Cas—E XLVII.—Reewrrent Angina and Homoptysis ; Irregular 
and Intermittent Pulse; Edema; Albwminuria and Slight 
Jaundice ; Feeble Cardiac Impulse and Sounds ; Irregularity 
of Breathing ; Gangrene of the Foot and Leg on one Side ; 
Coma; Death. Diagnosis; Dilatation and Atheromatous 
Change of the Aorta; Enlargement and Fatty Degeneration 
of the Heart, and Accumulation of Fat wpon its Surface ; 
Atheromatous or Calcareous Change of the Smaller Arteries, 
and Thrombosis of those of the Right Foot and Leg. 


J. N. W., a medical man in extensive practice, aged sixty-one 
vyears, large and corpulent, consulted me October 22nd, 1866. 
| Five years previously, whilst ascending a steep incline, he com- 
jplained of shortness of breath, and spat a little blood. Two 
‘years later he coughed up a considerable quantity of blood, and 
‘was bled from the arm to eight ounces: Three weeks previous 
‘to my visit, after rapidly ascending a flight of stairs to attend an 
‘urgent call, he suffered extreme dyspnea, was obliged to sit 
‘down and have the window thrown open in order to catch his - 
| breath, and spat some blood. 

He had occasionally suffered from derangement of liver and 
kidneys, the urine being loaded with lithates; and once, very 
‘recently, from acute pain in the right lumbar region, which 
‘lasted but a short time, and terminated with a copious flow of 
‘urine loaded with lithates. 

For some days prior to my visit he had been suffering from 
}paroxysms of dyspnoea, accompanied by a feeling of great op- 
| pression in the region of the heart. The face and conjunctivee 
‘were slightly jaundiced ; liver much enlarged and tender; and 
|pressure at the epigastrium aggravated the feeling of oppression 
iin the region of the heart. The stomach and bowels were dis- 
‘tended with flatus ; the bowels were confined, and were moved 
only by means of aperients. The stools were ochrey in colour ; 
‘urine, passed in small quantity, was clear and amber-coloured at 
‘my first visit, but on the following day, fawn-coloured and 
‘muddy; in sp. gr. it was 1:020, acid, containing lithates, and a 
‘small proportion of albumen. “Piillse 114, small, and rather 
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weak, but regular ; according to his own report it has been occa- 
sionally intermittent. Heart’s action obscure ; no impulse per- 
ceptible, and precordial dulness extended generally. ‘The first 
sound was ill pronounced and masked, but free from murmur; 
second sound in some degree disintegrated and muffled; no im- 
pulse anywhere discoverable over the chest. The radial pulses 
and the pupils were respectively equal, and no dysphagia existed, 
In the course of the preceding few nights he had got some hours 
of broken sleep in an easy chair, with the help of 3ss of liquor 
of the hydrochlorate of morphia. To take daily six pills, con- 
taining each gv. iss of squill and of mercury with chalk, and grs. 
ij of dried soda, A dozen leeches to be applied, in two relays, 
- over the liver, and then a warm poultice. Mercurial ointment 
was subsequently applied freely in the region of the liver. The 
use of liquids was restricted. Beef tea and bread crumb were 
ordered as food, and a small quantity of whiskey and water was 
given occasionally, when debility seemed to demand it. 

25th. 4 P.M., pulse feeble, and occasionally intermitting. In 
the course of this evening, whilst in bed and at rest, he had a 
slight attack of vertigo, accompanied with momentary loss of 
consciousness. Sir D. Corrigan saw him, and coincided in my 
view of the case. 

On the 27th there was slight mercurial fetor; he had several 
hours of undisturbed sleep the preceding night, after a large 
blister had been applied over the sternum. To have grs. ij of 
calomel every sixth hour. 

29th. Considerable cedema of lower limbs; had a severe 
paroxysm of dyspnoea in the course of the preceding night. 

November 1st. Since last report he has been improving 
steadily. He slept well the preceding night in the horizontal 
posture ; abdomen much reduced in girth, and hepatic tenderness 
all but removed. Pulse regular, but weak ; tongue clean ; urine 
passed in the preceding twenty-four hours amounted to forty 
ounces; it was clearer; appetite and spirits improved; mercury 
stopped, and patient allowed chicken to-day. 

It had been arranged, at the patient’s urgent request, that he 
was to leave town on the 3rd of November for his residence in @ 
midland county; but on the preceding night he became alarmingly 
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, having been seized with a paroxysm of dyspncea of unusual 
severity. 

On the 3rd, the pulse was weak and intermittent, and the 
froedema of the lower extremities was increased. 

On the 4th, he became livid, pulseless, and slightly incoherent, 
jand was again visited by Sir D. Corrigan in consultation with 
fmyself and his son, a medical officer in the army. 

On the 5th, large bulle had formed on the feet and legs ; there 
Hwere repeated paroxysms of dyspnoea, in which the breathing 
poecame gradually more and more rapid, and then as gradually 
subsided to the normal standard; pupils greatly contracted. 

| ‘th. Pulse irregular, intermittent, and weak; pupils con- 
foracted ; heart-sounds obscure and feeble, but without murmur. 


sof sleep in an armchair. Feet, legs, and thighs highly cede- 
hmatous, depressed in temperature, and, as high as the knees, 
kstudded with large bull containing clear serum. Cannot take 
tood of any kind, except a little ege-flip ; is much troubled with 
faiccough and bilious vomiting. 
| During the 6th and 7th, there was copious diuresis without 
) leposit, the quantity passed in twenty-four hours amounting to 
sighty ounces. 
| Diuresis continued on the 8th; the bulle had given way, and 
}there was a free discharge of serum from them. The pulse was 
irregular, intermittent, and barely to be felt, yet the patient de- 
clared he felt better. 
} On the 9th, he was comatose and pulseless; the thighs were 
zreatly swollen, and on the inner aspect of the right, there was 
fa large patch of inflamed surface, of a yellow-red tint. 
} On the 11th, the right foot and leg, half way to the knee, were 
fin a state of gangrene; but no further change had taken place 
in the thigh ; he was conscious ; had within the preceding twenty- 
four hours repeated attacks of gasping dyspnoea, attended with 
laryngeal stridor and projection of the eye-balls. I witnessed 
}three such seizures within a period of ten minutes. They came 
on without any assignable cause, whilst the patient lay in bed, 
}but lasted only a few seconds. 
In the afternoon of this day he died, and no examination of 
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the body was made. The diagnosis given in the title of this 
case, though unsupported by the evidence of post mortem exami- 
nation, is, I think, fully warranted by the symptoms and signs 
exhibited, as well as by its analogy to other cases published in 
this list, in which the diagnosis was confirmed by the crucial 
test of dissection. 


Casz XLVIII.—Derangement of Stomach, and Anomalous Ner- 
vous Symptoms ; Sudden Death. Congestion of Lungs ; 
Enlargement and Fatty Growth upon, and Advanced Fatty 
Degeneration of, the Heart; Hxcentric Hypertrophy of the 
Left Ventricle ; Dilatation and Advanced Atheromatous 
Change of the Aorta. 


Robert C., aged forty years, a respectable man, but reduced in 
circumstances, who had been for some weeks attending at the 
Mater Misericordize Hospital as an extern patient for derange- 
ment of bowels and anomalous nervous symptoms, presented 
himself at the usual hour on Wednesday, July 14th, 1869, in 
his ordinary state of health, and making no complaint of any 
particular ailment. On the evening of that day he was carried 
to the hospital by a person who had found him in an adjoining 
field, in a state of insensibility. When received into hospital 
he was quite unconscious, pallid, cold, and pulseless; he died 
shortly after his arrival. 

The lungs were congested, but resonant. The heart large, amt 
covered, on right side especially, with a thick layer of fat; it 
weighed eighteen and a-half ounces, and expanded by its own 
weight when laid upon the table. The right ventricle was dilated, 
but not thinned, and the superficial fat had penetrated nearly 
to the internal surface at the apex. The left ventricle was di- 
lated and hypertrophied; several of the fleshy columns were 
dotted over with large yellow spots, and a section of one of them, 
which presented this appearance over about one-eighth of an 
inch of its length, exhibited its entire substance, all but a mere 
shell, converted into soft fat. Microscopically examined, the 
walls of the heart were found in an advanced stage of fatty de- 
generation.* The valves were all healthy and competent, with 


* By an oversight, the particulars of the microscupic examination were not noted, 
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the exception of the anterior-right curtain of the mitral, which 
was a little thickened on its free margin. The arch of the aorta, 
especially the ascending portion, was much dilated, rugose on its 
‘inner surface, and mottled with atheroma; on section of the 
wessel, this change was seen to engage the middle coat in large 
ypatches. The lining membrane had given way at one or two 
(points near the valves, and had become detached to a slight 
cextent from the middle coat. 


(Case XLIX.—Cdema of the Lower Limbs, followed by Gangrene ; 
Enlargement of the Liver; Weak Impulse; Rapid and Ir- 
regular Action of the Heart ; Hemoptysis ; Intermittent 
Musical Systolic Murmur at the Apex of the Heart; Venous 
and Arterial Throbbing in the Neck; Sudden Death. En- 
largement of, and Fatty Accumulation upon, the Heart, and 
Fatty Degeneration of its Substance; Valves all virtually 
Sound ; Cirrhosis of the Liver ; Pulmonary Apoplexy. 


Richard B., aged sixty-nine years, a cabinet-maker, reputedly 
temperate, was admitted into the Mater Misericordise Hospital on 
the 16th of January, 1868. He was then generally anasarcous ; 
the lower extremities were greatly distended, and the fingers 
and toes were livid. The liver was uneven. on the surface, and 
tender to pressure. The radial pulse was irregular, and so small 
and feeble that it was not calculable. The action of the heart 
was remarkably tumultuous and irregular, and varied in rate 
from 156 to 180 in the minute. There was strong venous and 
arterial pulsation in the neck. It was impossible to determine 
accurately the extent of precordial dulness. At the apex, and 
faintly at the base, but not transmitted in the course of the 
aorta, a remarkable musical murmur was heard with the first 
sound of the heart, but only with every fourth or fifth pulsation, 
The second sound was normal, as regarded quality, in both situ- 
ations, but remarkably weak. The respiration was quick, 36 
in the minute, and attended with dry rales all over the chest. 
Urine, sp. gr. 1:022, acid, and free from albumen, but loaded with 
lithates. 

On the 18th he began to expectorate blood, which was occa- 
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sionally mixed with mucus. The pulse now became impercep- 
tible at the wrist ; the apex-murmur ceased to be audible; it was, 
however, again heard on the 21st, 22nd, and 23rd, after two 
days’ silence. It was now much fainter than before, and of a 
squeaking character, not very dissimilar to the noise elicited by 
blowing through a reed. 
On the 25th, a large bulla, the size of a crown-piece, appeared 
on the dorsum of the left foot. The feet were quite cold, yet the 
-man complained of a burning sensation in them, and, in order 
to alleviate that sensation, he insisted on allowing them to hang 
_ out of bed. 

On the evening of the 25th, haying a call to the night-chair, 
he got out of bed, and a few minutes afterwards he was found 
dead in the sitting posture. He had been for some time pre- 
viously incoherent. 

A post mortem examination revealed the following condition 
of organs. The sinuses of the dura mater and the cerebral 
veins were remarkably injected. The lungs, with the exception 
of the base of the right, in which there was a mass of apoplectic 
extravasation, were healthy. The heart was enlarged, weighing 
eighteen ounces, with a considerable deposit of fat on its surface. 
The right chambers were dilated, and in a special degree the 
right ventricle ; the tricuspid orifice was greatly enlarged. The 
left ventricle was scarcely dilated, but its walls were somewhat 
thickened. The valves, both mitral and aortic, were virtually 
normal, and apparently competent. At the root of the aortic 
valve some spicula could be felt by the finger, but they were 
manifestly incapable of impairing its efficiency, or of obstructing 
the current of exit; the mitral valve was of a deep yellow tint; 
the liver was enlarged, and in the early stage of cirrhosis; the 
kidneys were likewise enlarged, the cortex was thick and yellow, 
and the tubes contained oil dots in large numbers. The walls 
of both ventricles were in a state of fatty degeneration; those 
of the right in a more advanced stage than those of the left. 
There was a good deal of fatty deposit between the fibres. 

The existence of mitral systolic murmur in this case, with- 
out valvular lesion, is, in my opinion, to be explained by the 
state of tissue-degeneration, and consequent yielding of the 
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walls of the left ventricle, as in some of those previously given. 
Its musical character was probably due to a flake of fibrin ap- 
“pended to the edge of the valve, and subsequently detached and 
‘broken up. But of this there is no positive evidence. 
Of the interesting features presented by the preceding case, 
the following is still further illustrative. 


Case L.—Dyspnea and Irregular Breathing ; Palpitation ; Gene- 
ral Dropsy ; Hemoptysis ; Enlargement of the Liver, and 
Slight Jaundice ; Failure of the Pulse ; Rapid and Irregular 
Action of the Heart ; Apex-Systolic Murmur ; Basie Double 
Murmur ; Gangrene of the Right Arm ; Death. Enlargement 
of, and Fatty Deposit wpon, the Heart, and Fatty Degenera- 
tion of its Substance ; Dilatation and Hypertrophy of the Left 
Ventricle ; Dilatation, Atheromatous Change, and Inflam- 
mation of the Aorta ; Arteritis extending into the Carotids, 
Right Subclavian, and Acillary Arteries; no Disease (vir- 
tually) of the Valves, and no Plugging of the Arteries ; Fatty 
State of Liver ; Congestion of Right Lung. 


John W., aged sixty years, a gunsmith by trade, was admitted 
into the Mater Misericordiz Hospital on the 9th October, 1867. 
He had been temperate, and had not had rheumatism. Up to 
six months previously, he had enjoyed uninterrupted good health; 
and then, for the first time, his respiration became quick on as- - 
cending a flight of stairs, and there was palpitation. A month 
later, swelling of the feet and legs appeared. 

At the date of admittance, there was very considerable swell- 
ing of the feet, legs, and thighs; a rather remarkable superficial 
venous engorgement of the dorsal surfaces of the feet and lower 
part of the legs; and a slight jaundiced tint of the face and con- 
junctive. There was considerable effusion into the peritoneum; 
the liver was enlarged considerably : it extended nearly to the 
umbilicus. The pulse was 96, irregular, and intermittent. He 
occasionally sighed, and respiration was accelerated at intervals, 
even as he lay quietly in bed. The precordium was decidedly 
dull from the right margin of the sternum to an inch and a-half 
external to the nipple-line. In this latter situation, a distinct 
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bellows-murmur was heard replacing the first sound of the heart, 
It was audible as far as the left axilla, and likewise at the infe- 
rior angle of the left scapula. At the apex, the second sound 
was obscure, but still audible. Over midsternum, a systolic mur- 
mur, but less pronounced than that at the apex, was likewise 
audible, and here, also, a diastolic murmur was heard. There 
‘was visible pulsation of the radial and carotid, but not of the 
temporal arteries. Urine passed in moderate quantity, sp. gr. 
1:015, acid, and with only a trace of albumen. 

Up to the 19th, he continued to improve under a treatment 
consisting of tonics and diuretics ; but towards the end of Octo- 
ber, the penis and scrotum became swollen, an exceedingly un- 
favourable symptom in such a case. The penis was punctured, 
and on the following morning the discharge of serum had been 
so great, that it had filtered through the bed, on to the floor. 
Great relief was derived from this procedure, which was subse- 
quently repeated. He soon began to sink; had repeated par- 
oxysms of dyspnoea; blood was mixed with the sputa, and the 
lower part of the left side became dull on percussion. 

On the 19th, a blush was observed on the left elbow. 

On the 20th, this had extended to the shoulder and to the 
wrist, was attended with great tumefaction, and large vesicles 
had formed on the surface, which presented a ies 
tint. 

On the 21st, the tumefaction and redness, now of a ie hue, 
had extended to the right side of the chest and neck. 

On the 22nd, the entire of the right upper extremity was tense, 
and large bulle had formed on the elbow. The radial pulse was 
slow, only 72, whilst the heart beat at the rate of 156 in the 
minute. Cutaneous sensibility was impaired, as no pain was 
experienced on pressure. 

- He died on the morning of the 23rd. 

The right upper extremity was in a state of incipient gangrene; 
the cuticle had been detached from the greater part of the sur- 
face. All the great serous cavities were full of liquid. The right 
lung was consolidated in its lower half, was dark and dry in 
section, and this part of the organ sank in water ; the remainder ~ 
of the right lung was cedematous. In the apex of the left lung, 
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there was a mass of calcified tubercle, and the surface of the 

ng corresponding to this was puckered. The heart was greatly 

mnlarged, weighing, with one inch of the aorta and pulmonary 

artery attached, thirty-two and a-quarter ounces. It was fatty 

on the surface, and presented two “milk spots ;” viz., one, re- 

markably white, on the anterior surface of the right ventricle 

vbout the centre; and another on the anterior surface of the left 

ventricle near the apex. The right chambers contained much 

lark coagulated blood. The tricuspid orifice was greatly dilated. 

he right ventricle was dilated and thickened in some degree, . 
and its sinus, at the origin of the pulmonary artery, was dilated 
into a large pouch, presenting the appearance of a distinct 

chamber. Pulmonary artery dilated, but valves competent. The 

left chambers contained some dark clotted blood. The mitral 
valve was thickened, but not otherwise altered; it was compe- 

tent to close the orifice, as proved by the water-test. The left - 
ventricle was greatly thickened and dilated, and the left auricle 
dilated only. The walls of the left ventricle were nine-sixteenths 
cof an inch thick at the apex, three-fourths of an inch at the 
middle, and two-fifths of an inch at the base. The cavity mea- 
ssured four and three-quarter inches from the root of the left 
‘seoment of the mitral valve to the apex, and from the sep- 
‘tum to the left wall, in the state of collapse, two and a-half 
‘inches. 

_ Microscopically examined, with a power of 222 diameters, the 
muscular fibres of the left ventricle were found converted into 
‘strings of oil dots, which, after treatment with strong acetic acid, 
‘were seen arranged in unbroken linear series. No trace of trans- 
‘verse striation was anywhere visible. The aorta was dilated, 
‘atheromatous in patches, and of a deep scarlet tint throughout 
ithe arch. The aortic valves were healthy, but, owing to the di- 
lated state of the vessel, they were inadequate. Water poured 
‘Into the aorta flowed slowly into the ventricle through a small 

aperture in the axis of the opening. The deep scarlet tint of 

the aorta extended into both carotids, the right subclavian, and 
the axillary arteries ; it was nowhere removable by washing. 

No embolus was found in any of the arteries of the right upper 

extremity, all of which were carefully examined. 

Ak 
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The liver was enlarged, and contained much fat in the form of 
oil globules, both in the hepatic cells and interstices; it sank in 
water. The gall bladder was empty. The spleen was of normal 
size, and apparently healthy. 

_In relation to this case, the following remarks were made on 
the occasion of submitting the details, together with the diseased 
organs, to the notice of the Pathological Society of Dublin.* 
“The most interesting features in this case were, first, the exist- 
ence of mitral regurgitant murmur without mitral valve-disease 
adequate to its production, as proved by dissection. 

“The explanation of such an occurrence, which, in the absence 
of valvular lesion or inadequacy, must be attributed to yielding 
of the walls of the left ventricle during systole, was to be found 
in the state of tissue-degeneration of that chamber. 

“Secondly. The existence of two murmurs at the base, without 
structural lesion of the aortic valve ; namely, a systolic murmur 
produced by a rough state of the interior of the aorta immedi- 
ately above the valves, where atheromatous change was most 
advanced ; and a murmur of diastolic rhythm, produced by axial 
reflux, from incompetency of the valves to occlude the dilated 
orifice. 

“Thirdly. The existence of aortitis, and arterial inflammation 
extending into the carotids and main artery of the right upper 
extremity, followed by gangrene of the right arm, of which it 
afforded the only rational explanation in the absence of arterial 
plugging. 

“Fourthly. The existence of hypertrophy of the heart, to the 
extent of nearly threefold development, without valvular disease, 
and dependent upon disease of the aorta. 

“ Consecutive to hypertrophy there was fatty degeneration and 
softening of the ventricles, and mitral regurgitation by excentric 
yielding of the left ventricular walls, engorgement of the lungs, 
and general venous congestion and dropsy. 

“Fifthly, Cardiac asthma or panting, and irregular respiration 
at intervals, associated with an atheromatous and dilated state of 
the aorta, of which I believe it to be pathognomonic. 


* December 7th, 1867, Proceedings, vol. iii., part ii., new series, p. 233. 
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“Lastly, the existence of jaundice. In dropsy of cardiac 
rigin, and connected with hepatic engorgement as its ostensi- 
dle cause, I am disposed to regard jaundice as evidence of fatty 
lisease of the liver, and inferentially, of the heart also.” 


‘Case LI—Paroxysmal Dyspnea; “ Ascending and Descending” 
Respiration ; Palpitation; Rapid Action of the Heart, and 
Failure of the Radial Pulse; @dema and Paralysis of the 
Left Arm; Cardiac Sounds Clear over Lower Sternum ; 
Systolic Murmur ; Death by Asthenia. Heart Enlarged, 
and Fatty on the Surface ; Right Chambers Normal, and 
Structurally Sound ; Left Ventricle Thickened, but not Di- 
lated, except at Apex, where it was greatly Thinned ; Fatty 
Degeneration of its Substance; Mitral and Aortic Valves 
Thickened and Inadequate ; Aorta greatly Dilated, and 
slightly Atheromatous. 


JamesK., aged sixty-two years, a carpenter, temperate, admitted 
‘August 7th, 1869. For the last year he has suffered from slight 
palpitation and occasional shortness of breath, and eight weeks 
orior to admittance a beam of wood fell upon him, and gave him 
a great shock; since that date he has been more incommoded by 
palpitation and dyspneea. A week since, whilst proceeding to 
is work one morning, he was suddenly seized with dyspncea, 
felt as if he were dying, and was forced to return home. His 
breathing has been since constantly embarrassed, with occasional 
paroxysmal aggravations, which come on in the morning whilst 
e lies in bed; he then feels as if his breathing were about to 
ease. For the last few days he has spent much of his time at 
the open window, in order to obtain a free supply of air. . 

The face is slightly jaundiced. There is great dyspnoea. No 
wedema. Urine passed in small quantity, and frequently. Pulse 
rythmically irregular, about 96 in the minute, but difficult to 
register owing to the existence of many abortive and scarcely 
perceptible pulsations. Heart’s action foetal in character, aryth- 
imically irregular, and varying from 168 to 192 in the minute ; 
vardiac sounds morbidly clear and ringing over lower sternum, 
ith a soft murmur accompanying the first sound. To have 
44* 
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Tinct. of digitalis, Mx ; Tinct. of perchloride of iron, Mxx; 
Spirit of nitrous ether, Mxl, every third hour; and at night, 
Hoffman’s liquor, M_xxx, with liquor of hydrochlor. of morphia, 
NLxv, in camphor water. 

14th. Has diarrhoea, with sickness of stomach. Medicine to 
be stopped, and grs. x of aromatic chalk powder to be given. 

16th. Is much improved; can sleep in the horizontal posture ; 
no diarrhoea. To have quinine and sulphuric ether, and to be 
allowed to get up. 

25th. Confined to bed; radial pulse, 96, rate of 192; respi- 
ration “ascending and descending,” 7.¢., in the recumbent pos- 
ture it became gradually quick and gasping, till it attained a 
rate of cardiac action 63 in the minute; this, which was its 
greatest rate, was reached in the course of about two minutes, 
It then as gradually subsided till it ceased altogether, remain- 
ing suspended for twenty-two seconds. At this rate, there would 
be little more than three respirations in the minute. 

27th. No cardiac murmur to be heard. Pulse nearly sup- 
pressed in left arm, which is paralysed and swollen. Breathing, 
as last noted. It was particularly observed that during the period 
of apnoea there was no alteration of the heart’s action, or of the 
radial pulse, in regard to rate or otherwise. He is only partially 
conscious, and is manifestly sinking. 

Died quietly on the 30th. 

The heart was enlarged, somewhat globular in figure, fatty on 
the surface, and blunted at the apex, which was formed entirely 
of the left ventricle. Attached to the apex there was a thick and 
tough shred of false membrane. The weight of the heart, with 
two inches of the aorta and one inch of the pulmonary artery 
attached, was twenty ounces. The aorta was enormously dilated, 
admitting readily the first three fingers introduced edgewise ; it 
was slightly atheromatous. Two of the curtains of the aortic 
valve were thickened and nodulated on the free edge and lower 
surface, so that a slight dehiscence existed between them when 
approximated, permitting very slow passage of water from the 
aorta into the ventricle. The orifice of the aorta was not dilated. 
The right chambers were normal, and contained some decolorized 
clot, disposed in globular masses. The left auricle was much di- 
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sated. The mitral valves were thickened and agglutinated at the 
edges, so as to present a permanent opening of the figure of a 
outton-hole, which, however, admitted the points of two fingers. 
Che valves were incompetent. The left ventricle was thickened, 
out not dilated, except at the extreme apex, where it was so thin 
over a space equal to the point of the finger, that the thumb placed 
externally at a corresponding point, was readily felt through the 
ventricular wall. The muscular fibres of the left ventricle, ex- 
unined microscopically, were found in an advanced state of fatty 
legeneration; but, by an oversight, I did not preserve a note 
of their precise appearance. There was some serous effusion in 
the right pleura. The abdomen was not examined. The struc- — 
tural integrity and normal condition generally of the right 
thambers of the heart, afforded an explanation of the clear and 
slicking character of the cardiac sounds over the lower sternum, 
ind the absence of dropsy. The irregularity of action was a re- 
lex of that which existed on the left side. The “ascending and 
llescending” character of respiration, followed by a period of 
upnoea, was here exemplified in the highest degree. The aorta 
was greatly dilated. The close connexion between the respira~ 
cory phenomenon just mentioned, on the one hand, and the dila- 
sation of the aorta and weak state of the left ventricle upon the 
other, I have already dwelt upon in the preceding pages. 

Similar to the last case, in many respects, is the following. 


CASE LIl—Dyspnea ; Dizziness ; Respiration of “ Ascending: 
and Descending” Rhythm; Rapid and Irregular Action of 
the Heart ; no Hdema ; Double Murmur at the Base of the 
Heart and in the Arch of the Aorta, the Systolic being trans- 
mitted into the Carotids; Diastolic Murmur, and Quasi- 
Presystolie Murmur at the Apex ; Drowsiness ; Death. Lungs 
Limphysematous and Congested ; Heart Enlarged and in a 
state of Fatty Degeneration ; Mitral Orifice slightly Nar- 
rowed, and Beaded with Vegetations of Lymph ; Aortic 
Valves Thickened, and Incompetent ; Aorta Dilated and 
Calewreous. 


James D., aged sixty years, a labourer, of temperate habits, 
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was admitted October 5th, 1869. His health was good up to 
three years previously ; he then began to suffer from “ gnawing” 
at the pit of the stomach, and weakness. Since then he has had 
dizziness in the head three times, obliging him to support him- 
self against some fixed object, and giving him the sensation and 
appearance of being under the influence of alcoho]. Three weeks 
ago his breathing ‘began to be short. He never spat blood, and 
never suffered from rheumatism. 

State on admission. There was no cedema. Pulse anytime 
irregular, and varying from 72 to 84. There were frequently two 
beats of the heart in rapid succession, both being represented in 
the radial pulse. 

The carotid, tibial, brachial, and radial arteries pulsated visi- 
bly ; the two latter being remarkably tortuous. The apex- 
pulsation of the heart was behind the sixth rib, half an inch 
outside the nipple-line; here, the first sound was prolonged, and 
associated with a murmur of quasi-presystolic rhythm. In this 
situation, likewise, a loud bellows-murmur took the place of the 
second sound, and was distinctly audible in the left axilla. The 
second sound was not intensified in the pulmonary artery. 

At the base, a loud double bellows-murmur was audible, the 
diastolic being the louder ; both were transmitted into the arch of 
the aorta, and the systolic likewise into the carotids. Both mur- 
murs were transmitted some distance towards the apex, but were 
nearly lost at the seat of the apex-beat. To have Hoffman’s 
anodyne, 3ss; and liquor of hydrochlorate of morphia, Mx, at 
night ; and tincture of perchloride of iron, and chloric ether, of 
each Nx thrice daily. 

For a fortnight the patient seemed to improve; the pulse was 
more steady, he slept better, took food in sufficient quantity, 
and the kidneys acted well. The medicine, having disagreed 
with the stomach, was then suspended, and agplane? by quinine 
and sulphuric ether. 

30th. Paroxysmal breathing, alternating aun intervals of 
apnoea in the recumbent posture, were to-day for the first time 
observed; the transition from the one to the other being abrupt. 
Pulse very weak and intermitting; pupils dilated; patient som- 
-nolent and incoherent. The diastolic murmur at the apex was 
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very loud and blowing, replacing the second sound, and extend- 
fing nearly to the end of the long pause. Its terminal portion 
ywas rough in quality, resembling in some degree the murmur 
cof mitral contraction, but not continued wp to the first sound. 
Double murmur faintly audible at the base, but very distinct 
tthroughout the arch of the aorta. Was moribund. 

31st. He was unconscious. There were alternating periods 
cof apncea, and of paroxysmal and suspirious breathing, the for- 
imer occupying twenty-four, and the latter twenty-six seconds. 
}During these alternating changes of respiration, the pulse and 
ithe action of the heart underwent no change, and the transition 
ifrom the state of apncea to that of paroxysmal dyspncea, was less 
‘abrupt than previously, being accomplished within a period of 
‘about one second. 

He died at 8, p.M., and the body was examined on the follow- 
jing day. 

The lungs were emphysematous and congested posteriorly. 
‘The heart was enlarged, weighing, with one and a-half inch of 
‘the aorta, and an inch of the pulmonary artery attached, nineteen 
‘ounces. The right ventricle was very thin, its internal and ex- 
‘ternal layers being yellow, whilst the intermediate portion was 
of the natural hue. Under the microscope, the internal layers 

showed fibres in the stage of granular degeneration, and others 
in that of obsolescence. One of the latter measured only the 
2,664th part of an inch in diameter. 

From the upper part of the right ventricle a remarkable coni- 
cal appendage of fat projected ; it lay over the root of the aorta, 
and was about two inches long, and one inch broad at its base, 
The left ventricle was thickened ; its walls measured half an inch 
at the base, and under the microscope its fibres exhibited some 
oil dots ; but the transverse strice were distinct. 

The right auriculo-ventricular orifice was dilated, and both it 
and the right chambers were partially occupied by a large de- 
colorized mass of fibrin. The tricuspid and pulmonary valves 
were healthy. Both auricles were normal; the mitral orifice was 
somewhat less than the ordinary size, admitting only the tips of 
two fingers. The mitral valves were competent, and in all re- 
Spects normal, save that at the attached margin, and on the, 
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auricular aspect, there was a circlet of warty vegetations of about 
the size of duck-shot; they were soft, partialiy transparent, and 
smooth on the surface. The aortic valves were slightly thick- 
ened, and shrivelled at the free edges ; they admitted of: axial 
reflux. In one of the sinuses of Valsalva, and partially attached 
to the wall of the vessel, there was a rugged mass of calcareous 
matter about the size of a pea. The orifice of the aorta was of 
normal size, but the arch was much dilated, admitting the tips of 
three fingers; on its internal surface there were visible a few 
yellow dots of incipient calcareous formation. 

The only feature in this case which demands special notice, is 
the existence of diastolic apex-murmur not due to aneurism of 
the heart. It is, indeed, the only genuine example of the kind 
which has come under my notice. 

I have, in several instances, met with a murmur of postdias- 
tolic rhythm, 7.c.,a murmur appended to the second sound ; this 
is peculiar to extreme mitral stenosis. But a murmur replacing 
the second sound, and having its source at the apex, is so rare, 
that the dissection of a body in which its existence was verified 
clinically, possesses more than ordinary interest. 

In considering the cause of this phenomenon, the basic mur- 
murs must be excluded, because it is distinctly stated that they 
both fell short of the apex-point; whereas it was here and in the 
left axilla only, that the murmur in question was to be heard. 
The mitral orifice was in some degree contracted, both relatively 
to the left chambers, and absolutely ; and on the auricular aspect 
the valve was beaded with a string of wart-like vegetations. To 
this twofold condition, conjoined with suppression of the second 
sound in the aorta, the substitutive murmur of aortic imade- 
quacy not reaching the apex, I am disposed to attribute the 
mitral diastolic murmur. 

In the great majority of examples of mitral stenosis, a second 
sound is heard at the apex; it there serves, though in a subordi- 
nate degree, to gauge the rhythm of the presystolic murmur, 
which usually succeeds it at a long interval. Occasionally, how- 
ever, this murmur is broken up into two fragments; one ap- 
pended to the second sound, and constituting a true postdiastolic 
TMaurmur ; and the other prefixed to the first sound, and repre- 
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ssenting the presystolic murmur which is alone heard in ordinary 
‘cases. Between these, there is an interval of silence. The frag- 
rments vary as to relative length in different cases ; but usually the 
)postdiastolic element exceeds the presystolic in this respect. It 
mmay even happen that the presystolic element is all but sup- 
}pressed, it being distinctly audible only during periods of excite- 
ment of the heart ; and at other times requiring strained attention 
iin order to detect it (see cases of the girls Mary E. C., Mary 
|F., and Thomas D., in “ mitral stenosis”). If, in such a case, no 
‘second sound is audible at the apex, the diastolic gauge being 
‘thus wanting, the more prominent murmur, or, perhaps, the only 
‘one recognized, may be readily mistaken for a murmur of true 
‘diastolic rhythm. This I believe to have happened in the case 
‘under discussion. According to the view now stated, the mur- 
imur was in reality not diastolic, but postdiastolic in rhythm ; 
‘having been misinterpreted, owing to the absence of the ordi- 
nary chronometric standard, namely, a second sound. 


Case LUL—Delirium Tremens ; Quick and Feeble, but Regular 
Pulse ; no Cardiac Impulse to be felt ; Sounds Obscwre, but 
unattended with Murmur ; Sudden Death by Syncope. Con- 
gestion of the Lungs ; Enlargement of the Heart ; Dilatation 
of the Left Ventricle ; Fatty Growth upon, and Granular 
Degeneration of, the Substance of the Heart. 


—— F, aged thirty-four years, a large, fat, and flabby man of 
intemperate habits, was admitted into hospital, February 1st, 
1870, in deliriwm tremens. For some weeks preceding January 
27th, he had left off the use of stimulants; but on that day he 
drank freely, and shortly afterwards exhibited symptoms of 
delirium tremens. 

When admitted he was tremulous and restless, and had not 
slept for three nights previously. The conjunctivee were in- 
jected, and the pupils contracted, the tongue slightly coated, and 
the bowels confined. Pulse 110, soft and weak, but regular; 
skin cool. 

On the following day it was found that he had not slept; he 
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had raved incessantly through the night, and several times got 
out of bed. Pulse remarkably weak and failing; no cardiac 
impulse to be felt, and sounds obscure, but free from murmur. 
To have gr. ss of morphia in two ounces of sherry every third 
hour, sind! plenty of liquid nutriment. 

After the third draught he slept four hours, and on the morn- 
ing of the third, nll taking some beef-tea after WAIT, he 
suddenly died of syncope. 

The lungs were large in volume, and generally congested. The 
heart was covered with a thick layer of fat, and so soft, that 
when laid on the table it expanded by its own weight. It 
weighed nineteen and a-half ounces, and contained dark fluid 
blood, with one imperfect coagulum. The valves were all healthy. 
The left ventricle was dilated, but not thickened. 

Examined microscopically, the muscular fibres exhibited trans- 
verse striation, with large blebs of fat floating over the field. A 
portion of the internal surface of the left ventricle, which was of 
a lighter colour than the remainder of the wall, exhibited fatty 
degeneration of the fibres in the granular stage with an absence 
of striation. 


Case LIV.—General Debility ; Attacks of Syncope ; Visible Pul- 
sation of Arteries ; Double Murmur at Base of Heart, and 
Single Systolic Murmur in the Carotids ; Diagnosis ; Hyper- 
trophy and Fatty Disease of Heart; Dusease of the Aortic 
Valves ; Dilatation and Roughening of the Aorta. 


James D., a stout-built man, aged forty-nine years, a coach- 
man by occupation, was admitted into hospital, June 27th, 1867. 
He had been intemperate, but never had rheumatism, or any other 
serious illness. About three weeks previously he began to lose 
power in all his limbs, but without experiencing any unusual 
sensations in them. There was wasting of the muscles, but no 
want of control over them. At the same time, he began to ex- 
perience “a lightness” in his head, and his sight was obscured 
at intervals. A week previous to admission, whilst walking in 
the street, he felt dizzy, became pale, and would have fallen “had 









| 


} ihe not supported himself by holding on to a railing. This state 


iflasted about a-quarter of an hour. 

When admitted, he was listless and drowsy, and expressed 
himself slowly, but connectedly. Pupils normal and equal. 
})Pulse 96, full, and equal in both wrists; visible pulsation in 
ithe radial and ulnar arteries. His aspect was fresh, and there 
}’was no cedema. Heart’s impulse feeble and not extended. At 
}imidsternum a double murmur was heard, of which the dia- 
jstolic element was the louder; it was transmitted in the course 
‘of the aorta, and at the rend right costo-sternal articulation 
ithe systolic murmur was the louder. Here, likewise, it was 
| coarse and jarring, and was alone transmitted into the carotids, 
} which pulsated visibly but feebly. To have infusion of senega 
j with carb. ammonia, grs. iij for the dose, thrice daily. 

The annexed tracing of the pulse was taken by my friend Dr. 
Grimshaw on the 26th. On the 30th the man was discharged 
at his own request, much improved in general health, but with 
the physical signs unaltered. 
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James JD. 
Weak, but regular pulse ; fatty degeneration, with obstruction and regurgitation 
at the aortic orifice, 


) 
) 
) 
) 


There was no opportunity for testing the diagnosis in this case 
by post mortem examination; but I think there can be no doubt 
it was, in its main features, correct. 


Case LV.—Anemia, and Fatty Heart ; Dilatation of the Aorta. 


Stephen MeN., a porter in the butter market, aged thirty- 
seven years, temperate, presented himself as an extern patient 
at the Mater Misericordiz Hospital, May 17th, 1867. 
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Twelve months previously he began to experience strange 
sensations in his head, and since that time he has been subject 
to giddiness, during which he has a tendency to fall down; has 
never had a fit, or become insensible. He is remarkably pale 
and waxy, and somewhat bloated in appearance, but not cedema- 
tous; the surface is cold, and he is very nervous. Both cornes 
are somewhat opaque. Pulse 72, and weak. Respiration ordi- 
narily 36 in the minute, but subject to remarkable variations of 
rate and character. Thus, the man being at rest, and the respi- 
ration 36, and inaudible to a bystander, it is liable to become 
quick, loud, and panting. In this state it would continue a 
few minutes, then subside to the previous rate, and resume its 
former character. 

The surface of the chest is soft and puffy, but not cedematous; 
the heart’s action is feeble ; first sound scarcely audible; second 
sound much louder than the first, but less distinct than in the 
healthy organ ; no murmur exists. 

This man improved much under treatment with iron and 
quassia, and after a few visits he ceased to attend. 


Casr LVI—Recurrent Vertigo ; Orthopnea ; Chronie Cough; 
Rigidity and Tortuosity of Temporal Arteries ; Urine slightly — 
Albuminous, but sp. gr. 1025 ; Pulse Regular ; Hemoptysis ; 
Juguar Pulsation ; Great Edema and Tension of Lower 
Limbs, and Genitals ; Erysipelatous Inflammation of latter ; 
Left Apex-Systolic Murmur transmitted to Base ; Death. 
Heart Enlarged; Right Chambers Dilated and Thinned, — 
and containing a Band of Decolorized Fibrin, which passed 
through Tricuspid Orifice, and rendered Valve Incompetent ; 
Tricuspid Opening Dilated ; Left Chambers Dilated and 
Thickened; Dilatation being in excess in the Left Ventricle ; 
Mitral Valve Sound and Competent ; Aortic Valve also 
Healthy and Competent; Aorta Dilated above Orifice, and 
Atheromatous ; Liver, Kidneys, and Lungs Congested ; Ad- 
vanced Fatty Degeneration of the Heart. 


Thomas O., aged sixty-nine years, a float driver, admitted 
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April 22nd, and placed under my care, May 1st, 1869, for pul- 
monary emphysema with chronic cough. He has had vertigo on 
ecexertion, but he never fainted. There is orthopnea. Pulse, 108, 
rregular; temporal arteries tortuous and rigid; impulse of heart 
theaving ; both sounds masked and dull, but free from murmur ; 
‘slight cedema of the feet. 

After some weeks’ residence, and under tonic treatment, he 
‘was discharged in improved health. 

June 25th, re-admitted. Lower extremities and genitals are 
now enormously swollen, and on the left leg are some large red 
patches of an erysipelatous character. Urine, sp. gr. 1:025, and 
containing some albumen. Pulse 108, full and regular; cardiac 
impulse represented by an obscure and diffused heaving move- 
ment; no apex-pulsation to be detected, but below the nipple, 
and to the left of the nipple-lne, a soft murmur, replacing the 
first sound, is audible; second sound weak, but normal. A 
transmitted systolic murmur is faintly audible at the base. Res- 
piration 36, not embarrassed ; slight expectoration of blood- 
stained mucus; jugular pulsation on right side. To have com- 
pound decoction of scoparium, 3yiiss, with nitrous spirit of ether, 
3iv ; an ounce to be taken every second hour. 

July 4th. Respiration has been greatly embarrassed during 
the last few days. Lower limbs swollen and tense, and the 
genitals in a state of erysipelatous inflammation. The pupils 
are contracted, and the patient is somnolent. At 12, Am., he 
died quietly. 

On the following day the body was examined. 

The liver, spleen, and lungs were congested, but not otherwise 
altered. The heart weighed twenty-three ounces ; it was soft, and, 
when laid on the table, it became expanded by its own weight. 

The right ventricle was covered with a uniform layer of fat, two 
lines thick, and on its anterior surface, near the base, there was a 
large, white, irregular patch, caused by subserous thickening or 
deposit. The apex was blunted, and formed of the left ventricle 
exclusively. The aorta, near the heart, was greatly dilated, and 
atheromatous in patches; but the valves were sound and compe- 
tent, as dilatation commenced only at the sinuses. 

The right auricle and ventricle contained a ribbon-shaped 
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band of white fibrin ; this band was attached by one extremity 
to the musculi pectinati of the auricular appendix, and, passing 
through the auriculo-ventricular orifice, it fixed the left seg- 
ment of the tricuspid valve to the anterior margin of the open- 
ing ; whilst, by the other extremity, it was attached to the 
carneze column of the anterior wall of the ventricle. The 
right auricle was dilated, and the tricuspid orifice so much di- 
lated that the four fingers and thumb passed through it to- 
gether. The right ventricle was greatly dilated and thinned; 
the left auricle, dilated and thickened ; mitral orifice normal, and 
mitral valves healthy and competent; left ventricle greatly di- 
lated, and somewhat hypertrophied. The section of its walls 
presented the appearance of healthy structure, with the excep- 
tion of the internal portion, including the fleshy columns, which 
were of a muddy yellow colour. Under the microscope, this 
portion of the wall presented the condition of granular degene- 
ration, and here and there lines of oil dots were disposed in 
the length of the fibre. 
In some portions of the field, fibres were presented in the 
stage of “obsolescence,” having lost all appearance of definite 
structure and become greatly reduced in diameter. Transverse 
strize were observable in the remaining portion of the wall of the 
left ventricle, but granular change had made some progress, and 
a few large oil dots were visible. The inner layer of the right 
ventricle consisted of fibres of a similar character to those com- 
posing the deep portion of the left ventricle; they exhibited 
granular change, with linear series of minute oil dots at inter- 
vals, and a few fibres in the state of obsolescence. One of these, 
where most reduced in diameter, measured the 1,776th part of an 
inch, and at an adjacent point, where, likewise, all appearance of 
definite structure had been abolished, the 1,11.0th part of an inch. 
Jugular pulsation was noted nine days before death in this 
case, and extreme dyspncea only a few days previous to that 
event. The inference seems, therefore, warranted, that, of the 
two causes adequate to the production of tricuspid incompé- 
tency, which the autopsy revealed, namely, extreme dilatation 
of the tricuspid orifice without proportionate expansion of the 
valves, and entanglement of a segment of the latter by a fibri- 
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mous thrombus, the former was that which actually gave rise to 
rregurgitation, at least at this early date. 

The existence of a murmur of mitral regurgitation, in the 
‘absence of lesion, or proportionate inadequacy of the mitral 
ivalve, as shown by the autopsy, is to be explained, as in many 
‘other examples of the same kind already, given, only on the 
‘assumption of temporary yielding of the softened and dilated 
‘ventricle at the acme of systole, under the centrifugal pressure 
‘of the contained blood. 

The next case, though observed at a much later date, is so 
‘germane to the preceding, that I deem this the most suitable 
)place for its insertion. 


‘Case LVII.—Chronic Bronchitis, Anasarca, and Ascites ; Arcus 
Sentlis ; Rigidity, and Tortuosity of the Arteries; Irregularity 
of Respiration ; Great Edema and Sloughing of the Genitals ; 
Feeble Cardiac Impulse ; Faint and Fugacious Basie Systolic 
Murmur ; Death by Asthenia. Ascites; Cirrhosis of the 
Liver, and Enlargement of the Spleen; Slight Enlargement 
of the Kidneys ; Enlargement, and Advanced Fatty Degene- 
ration of the Heart ; Roots of Aortic Valves Thickened and 
figid, but the Valves otherwise Sound, and Competent ; 
Mitral Valves Competent; Right Chambers Dilated ; Left 
Avwricle Dilated ; Left Ventricle Thickened, but not Dilated ; 
Arch of Aorta, from above the Sinuses of Valsalva, Dilated 
and highly Atheromatous, and its Lining Membrane Tinted 
Bright Red. 


John MacD., aged seventy years, a tailor, had drunk hard in 
early life, was admitted into the Mater Misericordiz Hospital, 
February 6th, 1873. Six years previously, his breathing became 
oppressed, and obliged him to leave off work. One year later, he 
had rheumatism in the right shoulder; and five weeks before 
admittance, his feet began to swell. 

When admitted, he was in the following condition. Lower 
extremities and genitals much swollen; face puffed, and sur- 
face generally pallid and pasty looking, except the feet, which 
were livid. Well marked arcus in both cornee; abdomen dis- 
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tended with liquid, but no turgescence of the superficial veins; 
slight cedema of the thoracic walls; cough with copious frothy 
expectoration ; respiration averaging 30 in the minute, but ex- 
; hibiting variation of rhythm. Thus, it was occasionally reduced 
to 24, and then gradually rose to 36, and at intervals of a few 
minutes it was entirely suspended for a few seconds. Pulse 108, 
regular, but very feeble, and visible; the right radial artery was 
rigid, and so tortuous, that about three inches above the wrist 
it passed to the outer and posterior surface of the radius, and 
after describing a long and gradual curve, resumed its position — 
in front of that bone, and passed in the ordinary course beneath 
the extensor tendons of the thumb. ; 

There was throbbing of the carotids. Precordial dulness was 
nearly abolished ; no cardiac impulse to be felt; but at the lower — 
end of the sternum the sounds of the heart were faintly heard. 
In this situation the first sound was feeble, toneless, and some- 
what prolonged ; the second sound weak, but rather sharp. A 
faint soft murmur was heard here, but, owing to the existence 
of loud bronchial rales, it was not possible to determine its 
rhythm satisfactorily. Bowels confined. Urine passed in mode- 
rate quantity, sp. gr. 1:020, and containing phosphates, but no 
albumen. 

After a few days of treatment by means of stimulant expecto- 
rants, dry-cupping, and poultices to the chest, the poor man ex- 
perienced relief from the bronchitis, and the murmur at lower 
sternum was determined to be systolic in rhythm; it was ex- 
ceedinvly faint, and not audible in the aorta or in the carotids. 

In the further progress of this case, it was noticed that the 

_ pulse was occasionally irregular and intermittent ; and, at the — 

same time, the murmur was not audible; both events coinciding 
with an unfavourable change after a bad night's rest, or intoler- 
ance of food by the stomach. In the course of a day or two, 
when improvement had been effected by mild treatment, the 
murmur would again be heard. 

On the 20th, the penis and scrotum being red and tense, were 
punctured; and on the following day they were passing into a 
state of gangrene. The features were now collapsed, and the 
pulse all but imperceptible. 
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On the 22nd he died of weakness; and on the following day 
the body was examined by my resident clinical clerk, Mr. Sha- 
jmnahan. ; 
| The abdomen was found distended with serum; the liver con- 
}ttracted, and as if seamed on the surface in several places. On 
fssection in these situations, the thickened capsule was seen to 
fpenetrate the organ. The parenchyma was of a light brick tint, 
| sand, under the microscope, the hepatic cells were seen to contain, 
each, several minute oil dots; free oil was likewise diffused over 
tthe field in moderate quantity. 
| The kidneys were slightly enlarged, weighing five and six 

ounces respectively. The cortex was thickened, light in colour, 
and, under the microscope, the tubes were seen full of granular 
wiébris, and many of them dilated and constricted at intervals; 
sil dots were likewise seen in the tubes, and free oil dispersed 
jover the field of vision. Many of the tubes were thickened, and 


gured by Dr. George Johnson.* 

Lungs congested and lacerable, the right being enlarged. The 
neart was soft and flabby, and expanded by its own weight when 
‘aid upon the table. It weighed thirteen ounces and six drachms. 

Aorta dilated, dotted on the internal surface with yellow 
ypatches, and in the transverse portion, rough with small rigid 
jplates projecting by their edges from the surface. This condi- 
tion existed likewise in the roots of the three great branches 
‘arising from the arch. The lining membrane was of a deep 
crimson tint, not removable by washing. The dilatation of the 
saorta commenced above the sinuses of Valsalva, and did not im- 
plicate the orifice. The aortic valves were competent, and struc- 
turally healthy, but on the ventricular aspect the festoon-shaped 
moots projected as thick and rigid seams, and must have given 
mise to an eddy in the current of exit. Anterior segment of 
mitral valve, to the extent of one-half its depth from the attached 
margin, thick and opaque, but not rough or incompetent. Right 
chambers dilated, but not thinned; the outer surface being 
“covered by a layer of fat one line thick. The right auricle 
contained a fibrinous thrombus. Tricuspid orifice not dilated ; 


* British Medical Journal, February 15th, 1878. 
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tricuspid valves sound. The niuscular substance of the right ven- 
tricle was of a light fawn tint; and, under the microscope, the 
fibres exhibited oil dots irregularly dispersed, but crowded in 
most of them. In a few, the dots existed only in groups in the 
situation of the nuclei, the greater portion of the surface of these 
fibres having lost all appearance of definite structure. One of 
the fibres measured the 888th part of an inch; and another in 
the same field, but in the stage of obsolescence, only half that 
diameter, viz., the 1,776th part of an inch. (See engravings, Figs, 
XXXVIII. and XXXIX., pp. 614 and 615.) The left auricle was 
thickened, and somewhat dilated; the mitral orifice and valves 
(with the exception already mentioned) normal; the left ven- 
tricle was hypertrophied, but not dilated; its muscular substance 
was less light in colour than that of the right, but exhibited 
similar histological changes, except that of obsolescence. No 
striee were anywhere visible in the structure of either ven- 
tricle. 


Case LVIIL.—Fatty Heart and Atheromatous Aorta ; Death. 


Rev. Mr. C., aged sixty-five years, tall and corpulent, con- 
sulted me on the 14th of July, 1869. He had had repeated at- 
tacks of rheumatic gout which had left his finger-joints enlarged 
and distorted ; and, for the last few years, occasional vertigo with 
temporary loss of vision. Bowels constipated, and some hepatic 
tenderness. Respiratory sounds and pulmonary percussion reso- 
nance normal. Pulse arythmically irregular and intermittent. 
Both cardiac sounds obscure below the nipple, and no distinct 
impulse or apex-beat perceptible. No murmur existed at the 
apex. At the right base, and for a distance of about two inches 
in the course of the aorta, a rough systolic murmur was audible, 
the second sound being clear. No murmur in the carotids, and 
no cedema. To have, every night, a pill consisting of blue pill, 
gr. j, and co. rhubarb pill and extract of taraxacum, of each gts. 
ij. During the day he was directed to take, three times, a table- 
spoonful of the following: Nitro-hydrochloric acid, 31j ; Liquid 
extract of taraxacum, 3iv ; Infusion of cascarilla, to 3xij. M. 

July 20th, Pulse 96, regular; kidneys acting imperfectly. 
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‘To have, thrice daily, an ounce of the following ; viz., Tincture of 
‘colchicum, diss ; Spirit of nitrous ether, 3iv; Camphor water, to 
'3xii. M. To continue pills, and paint enlarged finger-joints with 
| iniment of iodine. 

He returned home to a distant part of the country, and I lost 
‘sight of him. I subsequently learned that he died dropsical in 
- January of the following year. 


‘Case LIX.—Orthopnea, Edema, Hemoptysis, Albuminuria ; 
Enlargement of the Liver; Double Cardiac Impulse ; First 
Sound Dull ; Second Sound Clear and Sharp ; no Murmur. 
Diagnosis: Renal Disease (probably Granular) ; Atheroma 
of the Aorta; Hypertrophy and Fatty Degeneration of the 
Heart. 


Rey. Mr. L., aged forty-eight years, consulted me, May 28th, 
1872. Had had several attacks of rheumatism ; for a short time 
preceding March 25th, he had cough, and on that night was sud- 
denly attacked with severe cough and spitting of blood, accom- 
panied by pain in the chest. Under medical advice he now took 
a few mercurial powders, which salivated him profusely. A week 
or two previously to his visit to me, his feet began to swell, and 
his breathing became much embarrassed. For the last few nights 
he was unable to lie down, and obtained only an occasional snatch 
of sleep in the stooping posture, resting his elbows on his knees. 
Within that period also he spat a little blood. 

The following was his condition when I first examined him. 
The features were thin and shrunken; body plump, but remark- 
ably pale and flabby; feet and legs greatly swollen. Liver en- 
larged. Urine acid, in sp. gr. 1015, slightly albuminous, and 
containing fatty epithelial débris. Pulse 138, small and regular. 
Cardiac impulse double; apex-beat half an inch external to the 
line of the left nipple. First sound masked, and second sound 
clear and sharp. No cardiac murmur. To have aperient pills. 
To take, thrice daily, tincture of perchloride of iron, tincture of 
‘digitalis, and spirit of chloroform, of each Mx, in an ounce of 
water; and at night a sedative draught of chloral hydrate (grs. 
xv), and liquor of opium (Mx), in an ounce of water. 

45* 
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May 30th. Slept very little last night, the greater part of 
which he passed in an arm-chair. Much cedema of feet, and 
great dyspnoea. Urine increased in quantity. To have mustard 
cataplasm to chest, and continue medicine. 

June 1st. Much improved; quite free from oppression. Slept — 
the greater part of last night in bed. Pulse 84, much more full, 
and quite regular; breathing tranquil. About three pints of 
urine were passed within the last eighteen hours. Some blood 
was passed from the bowels; but he has old hemorrhoids. I now 
learned that the patient, having a dread of sedatives, had not 
taken the chloral and opium draught till last night. 

4th. Swelling of the lower limbs has in a great degree sub- 
sided, and is now confined to the insteps and ankles. Urine 
averages about two quarts in the twenty-four hours. Can sleep 
soundly in the recumbent posture, and throughout the night, 
after his draught. No oppression or acceleration of breathing. 
Has only very slight and occasional cough, with simple mucous 
expectoration untinged with blood. Bowels regular; motions 
unaccompanied by needing, and free from blood. Pulse 84; 
strong, full, and regular, and presenting the characteristics pecu- 
liar to hypertrophy of the left ventricle. Appetite somewhat im- 
proved. 

6th. Pulse quite regular. Cardiac impulse and sounds regu- 
lar and distinct. He can now sleep with enjoyment in the re- 
cumbent posture, and take solid food; he walked to my house 
to-day, a distance of half a mile, without inconvenience. Has 
scarcely any cough, and swelling of feet has nearly disappeared. 
To have, thrice daily, Sulphate of quinia, gr. iss; Liquor of 
strychnia, MLiv, in an ounce of water. 

September 20th. Since last report he has had repeated bleed- 
ing from the bowels; the feet became again swollen; the right 
lung congested, and there was circumscribed pleuritis in the left 
mammary region. The pulse continued steady, and the patient 
was able to rest in the horizontal posture up to his death, which 
took place suddenly and quietly at 2, A.M., this morning. 

The sudden break up of this gentleman’s health after the in- 
judicious administration of mercury deserves special notice. 
This I believe to have been the result of pre-existing renal 
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disease. In the combination of granular disease of the kidneys 
with consecutive hypertrophy and fatty degeneration of the 
heart, I have found even the smallest quantity of mercury 
~ inadmissible. Two grains of calomel have, to my knowledge, 
caused salivation and great debility in a case of this kind. 
The improvement in the condition of the patient under treat- 
ment with iron and digitalis, and a sedative of chloral and opium . 
at night, likewise deserves notice. The kidneys acted vigor- 
ously under this treatment; the cedema all but disappeared; the 
heart acted with greater force; the breathing and the appetite 
were improved ; sleep was enjoyed in the recumbent posture, 
and bodily strength was, in a great degree, restored. The im- 
provement was, however, as in all such cases, only temporary. 
The body was not examined after death; but the diagnosis given 
in the title of the case, seems, in my judgment, fully warranted 

by the preceding history. | 


Case LX.— Acute Articular Rhewmatism ; General Depression ; 
Weak Pulse ; Sudden Death. Fatty Degeneration of the 
Heart. 


Alice M‘C., aged about forty years, was admitted into the 
Mater Misericordize Hospital, December 28th, 1871. She suf- 
fered from acute articular rheumatism, which dated three days 
back. The heart was not engaged, and the only noteworthy 
Symptoms exhibited were general depression, with a remark- 
able weakness of pulse but without irregularity or intermis- 
sion. 

She died quite suddenly on the 3rd of January, 1872, on 
making a slight movement in bed. The fibres of the heart were 
found in the so-called “ glassy ” stage of fatty change. 

This case well illustrates the remark previously made as to 
the gravity of all acute inflammations, no matter how trivial in 


themselves, where fatty degeneration of the heart exists even in 
an early stage. 
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Casze LXI—General Dropsy and Venous Congestion ; Dyspnea ; 
_ Slight Albuminuria ; Extension of Precordial Dulness ; Sys- 
tolic Apex-Murmur ; Transmitted Systolic Basic-Murmur ; 
Death by Coma. Enlargement of Heart ; Mitral Stenosis ; 
Narrowing, and Capillary Ingection of the Aorta ; Pulmonary 
Congestion and slight Emphysema ; Granular Degeneration 

of the Substance of the Heart. 


Mary A., aged twenty-eight years, admitted January 4th, 1873. 
Had rheumatism when twelve years old, and since then has been 
delicate, and for the last few years, easily put out of breath. 
Never spat blood. Three weeks ago the feet and legs began to 
swell. 

When admitted she was suffering from general dropsy, accom- 
panied with great dyspnoea. The lower limbs were livid and 
greatly swollen; there was ascites, and the face was puffed, and 
of a purple tint ; the root of the neck was swollen, and the cer- 
vical veins were distended. Pulse scarcely perceptible at the 
wrists ; but, counted by the heart, it was 84, and regular. Pre- 
cordial dulness much extended to the right, and the cardiac im- 
pulse strong, especially behind the lower sternum. The apex-beat 
was half an inch external to the nipple-line; and here a remark- 
ably loud systolic bellows-murmur was audible, but no second 
sound. At the base there was also a loud bellows-murmur of 
systolic rhythm, but less loud than the former, and manifestly 
transmitted from the apex. In the course of the ascending 
aorta, and over the front of the chest generally, this murmur 
was likewise audible, but faintly in proportion to the distance — 
from the apex; it was not transmitted into the carotids. At 
midsternum the second sound was very faint, but somewhat 
more distinct over the root of the pulmonary artery. Urine 
passed in small quantity; it contained a trace of albumen, 
amorphous sediment of lithate of ammonia, and many octohe- 
dral crystals of oxalate of lime. 

Under the use of active purgatives and digitalis with iron, she 
improved, and was able to obtain short sleep in the recumbent 
posture ; the face lost much of its previous lividity ; the excretion 
of urine was increased ; the radial pulse became perceptible, was 
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84, and regular. She was, however, restless at night; and on 
. the 9th, a sedative draught, containing Mxv of the sedative 
liquor of opium (Battley), was ordered. In the course of the 
night she became comatose, and died at 3, p.M. the following 
day despite the most active measures to resuscitate her, includ- 
ing electricity, strong coffee, brandy, hypodermic injection of 
atropine, and vigorous slapping on the palms and soles. This 
latter measure alone succeeded in rousing her for a short time ; 
whilst the magneto-electric current, directed from the neck to 
the precordium, rather depressed the action of the heart. 

The body was examined on the 11th January. There were 
several pints of serum in each pleura. ‘The lungs were con- 
gested, and slightly emphysematous on the anterior edges, but 
_ otherwise healthy. The pericardium contained about eight 
ounces of serum. The heart was large, weighing thirteen and 
a-half ounces, and flaccid on the right side. The posterior sur- 
face of the right auricle was studded with granular lymph, the 
product of recent localized pericarditis ; a firm band of lymph 
connected the anterior surface of the right ventricle, where an 
opaque patch existed, with the phrenic portion of the pericar- 
dium. The right auricle was greatly enlarged, and somewhat 
thickened, as was likewise the right ventricle ; in the latter 

chamber a yellow flake of fibrin was found impacted between 
' the right segment of the tricuspid valve and the wall of the 
ventricle. The tricuspid orifice was greatly dilated. The pul- 
monary artery was likewise dilated, but its valves were healthy 
and competent. The left auricle was greatly dilated and thick- 
ened, and the pulmonary veins dilated. The mitral orifice was 
reduced to the size of the point of the little finger; it was of a 
button-hole figure, and smooth and thick on the edges. The 
papillary muscles were not hypertrophied ; but the tendinous 
chords were thickened, shortened, and fused together. On the 
ventricular surface, the segments of the mitral valve were seen 
to form by their union a nearly horizontal diaphragm, slightly 
bulging towards the ventricle, with a button-hole slit in its 
centre; the long diameter of this slit was directed from before 
and from the left, backwards and towards the right side. The 
left ventricle was somewhat thickened, but its cavity was nor- 
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mal. The aorta was reduced in size, and its lining membrane 
was of a deep crimson red colour, not removable by washing, 
The right and left anterior segments of the aortic valve were 
thick, opaque, and flaccid ; on their ventricular surface, at 
some distance from the free margin, there were attached two or 
three nodules of rough lymph, of the size of a pin’s head. The 
valves were, however, competent. Some dark clotted blood was 
found in the left auricle and ventricle. Under the microscope 
(x 222), the substance of the right ventricle presented a typical 
example of the granular stage of fatty degeneration. The fibres 
had lost, nearly throughout, all appearance of transverse striation; 
they were pale, averaging the 1,110th part of an inch in diame- 
ter, and dotted over with dark points, which effected an arrange- 
ment, partly longitudinal and partly transverse, in relation to the 
fibres.* 

There were four gallons of serum in the abdomen; there was 
slight adhesion of the convex surface of the liver to the dia- 
phragm ; the kidneys were of normal size, but the cortex was 
thick, opaque, and rather yellow. 

For five days this poor woman was under my observation, and 
during that time I examined the heart daily ; yet I did not de- 
tect the pathognomonic murmur of mitral narrowing, that of 
mitral reflux alone having been identified. 

This is the only case of mitral obstruction which has come 
under my notice, in which a sufficient opportunity for stetho- 
scopic exploration having been afforded, the patient being not 
actually moribund when examined, I have failed to detect a pre- 
systolic murmur and diagnose therefrom mitral narrowing, proved 
by dissection to have existed at the time. j 

I can explain the exception only by supposing that the con- 
tractile power of the left auricle was so impaired by effusion 
into the pericardium and pleural cavities, that it was incapable 
of propelling its contents with sufficient vigour to produce a 
murmur. 

Fatal coma, in the main, no doubt, due to general serous effu- 
sion, was probably aggravated by the moderate dose of opium 
given. 

* See Fig. XXXVIL,, p. 618. 
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That the basic systolic murmur was transmitted from the apex, 
jI infer from the absence of murmur in the carotids, and from the 
manifest inadequacy of the lesion at the orifice of the aorta, to 
(cause a murmur of efflux. 


(Case LXIL—Pulmonary Emphysema and Chronic Bronchitis ; 
Recurrent Syncope ; Irregularity of Breathing ; Systolic Mur- 
mur at Lower Sternum ; Sudden Death by Syncope. Enlarge- 
ment of the Heart; Fatty Growth upon its Surface, and 
Fatty Degeneration of tts Substance ; Dilatation, Atheroma, 
and Roughening of the Aorta; Slight Opacity and Thick- 
ening of the Aortic Valves. 


Patrick M‘E., aged fifty-three years, a gardener, admitted into 
‘the Mater Misericordize Hospital, January 20th, 1873. He was 
‘then suffering from cough and dyspnoea. Two years previously 
_he was in hospital, and under my care, for pleuritis on the right 
‘side. A fortnight before the date of admittance, whilst walking 
in the street, he felt a “glow” all over his body, he became 
dizzy, and he would have fallen had he not held on by some 
support within his reach. Since then he has actually fallen in 
the street and lost consciousness, but has “come to” in the 
course of a few minutes. 

When admitted, he exhibited no cedema, or visible pulsation. 
‘The pulse was 84, and scarcely to be felt. There was evidence 
of pulmonary emphysema with bronchitis. No cardiac impulse 
to be felt. Respiration varying in rate, even in the recumbent 
posture, and occasionally suspended for a few seconds. 

At the lower third of the sternum, a soft bellows-murmur, re- 
garded at the time as diastolic in rhythm, but really systolic, 
was heard ; the difficulty of identification arose from the cir- 
cumstance that the heart being in some degree overlain by the 

lungs, the cardiac sounds were audible only at distant intervals 
_ amid the discord of bronchitic rales. The diagnosis made was, 
pulmonary emphysema with bronchitis, enlarged and fatty heart, 
and disease at the orifice of the aorta. To have tincture of digi- 
talis, tincture of perchloride of iron, and spirit of nitrous ether, 
of each Mx, thrice daily ; blister and a poultice to chest. 

On the 24th he was much improved .in regard to the pul- 
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monary affection, and now the murmur at the lower end of the 
sternum was readily identified as systolic in rhythm. No second 
sound was audible in this situation. During the succeeding two 
days no murmur could be heard; but on the 27th it was again 
audible, and recognized as systolic. On the latter date the patien 
was aphonic; pulse exceedingly weak; in the evening he died 
in one of his usual fits of syncope. 

The body was examined next day with the following result: 

The lungs were large, emphysematous, and congested pos- 
teriorly, and on the right side there was evidence of former pleu- 
ritis. Trachea dilated. There were a few ounces of serum in 
the pericardium. The heart was enlarged, weighing eighteen 
ounces, and covered at the base and over the right ventricle with 
a thick layer of fat. In the latter situation the fat extended to 
depth of two lines, and somewhat more deeply at the apex. The 
right chambers were dilated, and full of dark clotted blood. Left 
auricle normal ; left ventricle slightly dilated and thickened, ex- 
cept at the apex, where it was not more than three lines thick. 
The valves were all healthy, except those of the aorta, which 
were opaque and slightly thickened, but competent; they could 
not have caused a murmur of exit or of reflux. The aorta was 
greatly dilated from a few lines above the valves throughout the 
arch ; it was rough, and fissured through its internal and middle 
coats in several situations; and about one inch above the valves, 
a layer of fibrin, as large as a sixpenny-piece, was firmly attache 
to one of these rough patches. The muscular fibre of both ven- 
tricles was in an early stage of fatty degeneration, exhibiting 
groups of oil dots in the situation of the nuclei. Elsewhere the 
fibres were smooth and pale, and in most situations devoid of a 
trace of striation; the latter appeared to a very limited extent 
in the fibres of the left ventricle only, which were of a redder 
tint than those of the right ventricle. 

The murmur heard at the base of the heart was not of valvu- 
lar origin ; it was caused by the rough state of the interior of the 
aorta; and the great dilatation of this vessel, combined with the 
weak state of the heart, was the cause, at once, of the recurrent 
syncope, irregularity of breathing, and suppression of the second 
sound, 
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(Casz LXIII.—Vertigo, and great Debility ; Dyspnea ; Weak and 
Visible Pulsation of the Radial Arteries ; Systolic Basic Mur- 
mur Transmitted into the Carotids ; Sharp and Clear Second 
Sound without Murmur ; Subsequent Suppression of Second 
Sound ; Acute Pericarditis; Death. Emphysema and En- 
gorgement of Lungs; Hypertrophy and Granular Degenera- 
tion of Heart ; Villous Deposit of Lymph on the Pericardiwm 
and Heart ; Calcareous Transformation of the Aortic Valves; 
Dilatation and Atheroma of the Aorta ; Liver, Kidneys, and 
Spleen Congested, but Structurally Sound. 


Patrick S., aged fifty-five years, a labourer, of temperate habits, 
‘was admitted into the Mater Misericordize Hospital on the 5th of 
February, 1872, suffering from cough, dyspnea, and great debility. 
He stated that twenty years previously he had rheumatic fever, 
‘after which he was subject to winter cold and cough. Five 
weeks before admittance he began to experience dizziness; and, 
three weeks later, great and general weakness. There was, at the 
date of his admittance, evidence of pulmonary emphysema and 
sub-acute bronchitis. The respirations were 24 in the minute ; 
the pulse was 72, soft and weak, but regular; it was visible in 
the radial arteries. Precordial dulness was all but abolished; 
there was no distinct cardiac impulse, which was represented by 
a diffused and heaving movement over the lower sternum. The 
apex was felt to pulsate faintly half an inch below the nipple, 
and in the nipple-line. At the base of the ensiform cartilage a 
loud systolic murmur was heard; it was diffused over the entire 
front of the chest, and transmitted into the arteries of the neck, 
louder in the sitting than in the recumbent posture, and loudest 
at the root of the aorta and in the ascending portion of the arch. 
The second sound was sharp and clear. 

Under a tonic and sustaining plan of treatment there was 
gradual improvement, and in the course of a few weeks the 
patient left hospital to resume his work. The cardiac signs, 
however, remained unaltered. 

On the 27th of February, 1873, this poor man was again 
admitted under my care. He was then suffering from great op- 
pression of breathing, orthopncea, cough, and extreme weakness. 
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The sputa were copious and frothy, but uncoloured. Pulse feeble, 
small, and visible at the wrists. A soft systolic basic murmur 
existed, as in the first instance; but there was now no second 
sound to be heard, and no diastolic murmur. Under the use of 
digitalis and iron, with wine, and counter-irritation to the chest, 
he improved considerably, was able to lie down, and to sleep in 
the recumbent posture. 

About the 6th of March he was attacked with acute pericar- 
ditis ; a double and very loud friction-sound was audible all over 
the precordium, and not modified by respiration; effusion into 
the pericardium gradually ensued, and he died of asthenia on the 
12th of March. 

The lungs were found of large volume, emphysematous, con 
gested posteriorly, enveloped in old and dense false membrane, 
and universally adherent to the chest-walls. The base of the 
left lung was in the first stage of pneumonia. The pericardium 
contained about eight ounces of sanguinolent serum, and its in 
ternal surface, both parietal and visceral, was studded through- 
out with villous lymph resembling the dorsum of a sheep's 
tongue. The heart was globular, enlarged, and, with the peri- 
cardium attached, weighed twenty-three and a-half ounces; its 
substance was fawn-coloured, and in the granular stage of fatty 
degeneration. The left ventricle was dilated in a slight degree, 
but greatly thickened, its walls near the base measuring three- 
quarters of an inch. The right ventricle was dilated and 
thickened. Both ventricles contained decolorized cylinders of 
- fibrin, extending into the aorta and pulmonary artery respec 
tively. The mitral valve was competent, and, with the excep 
tion of the attached margin of the antero-right segment, which 
was calcified to the extent of about two lines of its depth, pet 
fectly sound. The aortic valves were rolled up in the direction 
of the aorta, and completely calcified ; the posterior-left segment 
forming with the anterior mitral an uninterrupted calcareous 
plate. The aperture left by the disorganized aortic valves was) 
in the axis of the opening, and admitted only the point of thes 
little finger. Water poured into the aorta readily flowed into 
the ventricle through this aperture. The coronary arteries were 
sound, From above the valves the aorta was dilated throughout 
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ae arch; it was likewise in some degree rigid and patchy with 
theroma, the latter condition extending into the roots of the 
seat arteries of the neck. The liver was large, but otherwise 
salthy, as were likewise the kidneys and spleen. 

I may mention that in January, 1872, the diagnosis made, as 
scorded in my notes of the case taken at the time, was hyper- 
sophy, obstruction at the orifice of the aorta, and dilatation of 
aat vessel. At no period during his residence in hospital was 
liastolic murmur audible. 

Dr. Stokes has remarked upon the frequent absence of diastolic 

qurmur in aortic patency, where fatty disease of the heart and 
rtic obstruction likewise exist. I can confirm this observation, 
d would suggest that the explanation may be found in the 
iigid and inelastic state of the aorta, which is usually associated 
ith the twofold condition of fatty heart and thickened or calci- © 
ted aortic valves. In this state, although reflux may take place, 
iiving rise to feeble, collapsing, and visible pulsation of the super- 
‘cial arteries, it is not accompanied with sufficient force of cur- 
ent to develope a murmur, owing to the want of elastic reaction 
the aorta. 
Finally, I would remark, that of the entire superficial surface 
of the heart, the anterior aspect of the apex was alone smooth 
nd free from papillated deposit of lymph. Professor Law, 
many years ago, observed that this exemption of the apex is 
of frequent occurrence, owing to the impact of that portion of 
he heart’s surface against the chest-wall in ventricular systole. 


CASE LXIV.—Renal Disease ; Hypertrophy and Fatty Degenera- 
tion of the Heart; Gangrene of the Right Foot and Leg ; 
Death by Exhaustion. 


Rey. Mr. G., aged about sixty years, was admitted into hospi- 
tal, May 3rd, 1873. He had been subject for the preceding year 
to vertigo and threatened syncope, and for the last three weeks 
there had been cedema of the lower extremities and genitals, 
‘Respiration was accompanied by moist rales all over the chest. 
The pulse was 96, weak, but regular ; precordial dulness ex- 
tended ; no perceptible cardiac impulse; first sound masked and 
faint, and second sound sharp and clear at base; there were fits 
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of paroxysmal dyspnoea at distant intervals. Urine 1:020, and 
after ebullition exhibiting albumen to one-half its quantity. 

About the 6th, it became necessary to puncture the feet an 
legs, in order to prevent the occurrence of inflammation from 
tension of the integuments. A copious flow of serum followed; 
nevertheless, two days later, a large bulla appeared above the 
internal maleolus of the left leg. 

On the following day this burst, cedema subsided, and gan- 
grene proceeded no further in that limb; the dorsum of the 
right foot now exhibited a livid patch, which soon extended 
the toes. Large bulle, filled with amber-coloured serum, now 
appeared about the ankle joint, and on the following day, along 
the leg as far as the calf, which was hot and tender, whilst the 
entire foot was livid, cold, and insensible. He complained of 
severe pain in the leg, and was troubled with hiccup, which 
was relieved by the exhibition, every second hour, of a pill com 
posed of grs. ij of dried soda, and Mj of creasote. He slept 
pretty soundly, and in the horizontal posture, but with occa- 
sional startings. 

He died rather suddenly on Monday, May 12th, without 
having previously exhibited any marked increase of debility. 
The body was not examined. 

In this, as in Case 46, I think the gangrene of the foot and leg 
was due to local arteritis and thrombosis. 


In the form of degeneration known as “brown atrophy,” first 
described by Rokitansky, the heart is wasted, and its muscular 
structure of a dark ochre tint. A yellow granular pigment is 
deposited in the muscular fibres, either uniformly, or in fine 
rows between the fibrilla and around the nuclei. Whence these 
pigment particles proceed is not known. This kind of atrophy, © 
which is always general according to Rindfleisch, is most fre- 
quently met with in senile marasmus, wasting from inanition, 
and in the tubercular and cancerous cachexiz.* 

Simple softening of the heart is a condition anatomically allied 
to fatty degeneration, but pathologically in no respect kindred 
to it. Ag in fatty degeneration, there is a change in colour and 

* Vide also p. 588. 
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onsistence ; but the histological characteristics of that condition 
e wanting, the origin and association different, the develop- 
ment more rapid, the duration only temporary, and the prospect 
from treatment much more favourable. I propose to exclude 
{from consideration here the so-called granular softening, which ~ 
iin no respect differs from the early stage of fatty degeneration ; 
and likewise inflammatory softening, which, by a different pro- 
«cess, leads to the same condition. By simple softening of the 
jheart, I mean only the condition of that organ so often associ- 
ated with essential fevers of the typhus type. In this connexion, 
jLaennec described a condition of the heart characterized by a 
‘change of colour either to a violet or a dead-leaf hue, great sof- 
itening and friability, and diffused over the entire heart or con- 
{fined to the left ventricle. The cardiac impulse is very feeble, 
‘and, according to him, both sounds are indistinct, the first being 
occasionally suppressed. 

Laennec vehemently denies the inflammatory origin of febrile 
softening of the heart insisted on by Bouillaud, and declares that 
it is peculiar to the grave forms of essential fever, which are char- 
acterized by intumescence of the face, a spongy condition of the 
gums and lips, a fuligenous deposit upon the tongue and teeth, 
an earthy colour of the skin, inflation of the abdomen, and fetid 
dejections from the bowels. The pulse, he says, is remarkably 
quick throughout the fever; and where it is continued at the 
same rate into convalescence, he would diagnose persistent soft- 
ening of the heart; an error of judgment subsequently corrected 
by Dr. Stokes. Laennec further assumed the coexistence, in 
most cases, of what he described as “a gummy or fishy” state of 
the muscles of animal life.* 

Zenker, who examined over one hundred bodies of those who 
_had died of typhus at Dresden, in the epidemic of 1858-62, found 
the voluntary muscles, chiefly the adductors and the recti abdo- 
minis, in a state of degeneration in different degrees, and to a 
variable extent “no less constantly than the characteristic altera- 
tion of the mucous membrane of the intestine.” He described 
two forms of degeneration of the voluntary muscles as witnessed 
by him in this connexion; namely, the “granular” and the 


* Auscultation Médiate, tom. ii., p. 632. 
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“waxy.” The former, as judged by his account of it, differs in no 
respect from the granular degeneration of the heart already de- 
scribed as constituting a stage of transition into veritable fatty 
_ degeneration. The granules are albuminous, and readily soluble 
in acetic acid. In the “waxy” form the fasciculi are swollen, in 
appearance homogeneous, and white and glistening like solid 
wax. This change is due to the deposit within the sarcolemma, — 
which remains unaltered, of “a peculiar protein substance re- 
sulting from the transformation of the syntonin,” and differing © 
entirely from the amyloid. This he regards as the more grave 
form of the two, as it does not admit of the restoration of the 
normal structure of the muscle. It is likewise the more common 
of the two forms, having been found in 70 cases out of 79, and of 
this number, it was in the advanced stage in 36. Under both 
forms the muscles are brittle, and in many cases actually fissured 
-across the fasciculi.* 

I have not seen changes in the voluntary muscles correspond- 
ing to either of these conditions ; they are denied by Stokes and 
other writers of the highest authority. 

Laennec regards softening of the heart as essentially due to 
a disturbance of nutrition. 

Louis, a few years later, noticed, very fully, softening of the 
heart as occurring in typhoid fever. Out of a total of 47 cases, the 





heart was more or less softened in 23 of those that died between 


the eighth and twenty-ninth days of illness; and in 15 out of 
this number, it was flabby, moulding itself like a wet cloth into 
any shape given to it. It was, moreover, easily torn, dry in 
section, not enlarged, and in colour it resembled the peel of an 
onion. Softening of the heart was found in only one-third of 
the cases which were fatal between the twentieth and thirty- 
second day of illness. No other muscular organ was affected, 
and the voluntary muscles were in a healthy condition. The 
walls of the heart were thin, and its chambers, in extreme cases, 
contained only a few drops of dark coagulated blood mixed with 
air. In nearly all, the lining membrane of the aorta was red, 
either in patches or uniformly; the change of colour extending to 
the middle coat; it was likewise thick and soft. Louis denies 


* Archives Générales de Médecine, Aout et Septembre, 1865 (abstract). 
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the alleged inflammatory origin of this condition of the heart, 
regarding it as the result of a special blood-crasis.* 
The next, and the most valuable contribution to our know- 
ledge of this subject was made by Dr. Stokes: According to 
this writer, softening of the heart, at least in Ireland, is pe- 
culiar to typhus fever. It is usually associated with a dark 
petechial eruption, sordes, and a peculiar odour from the body. 
The heart is livid and soft, especially the left side, pitting on 
pressure, and easily torn, and often infiltrated with “an adhesive 
gummy secretion.” There is no trace of inflammation, and the 
valves are unaffected. The external one-eighth of the substance 
of the left ventricle is homogeneous and without the appearance 
of muscular structure, dark, and resembling in section the cortex 
of the kidney. These changes are, in a few cases, exhibited 
only in patches. The right ventricle and the septum ventricu- 
lorum are occasionally affected. He has not seen thinning of 
the parietes, nor a dry state of the cut surface, as described by 
Louis. He maintains that in the production of this remarkable 
change in the structure of the heart inflammation has no share, 
and adds, “ All the anatomical and vital phenomena of this 
affection point to the opinion that it is an example of one of the 
special secondary lesions of typhus, like the infiltration of the 
mucous glands of the intestine, and capable of retrocession, 
without consequent disorganization.”{ The signs characteristic 
of this change in the heart commence about the sixth day of 
illness and cease about the fourteenth. They continue there- 
fore, ordinarily, about eight days. The signs bear intrinsic 
evidence of debility of the heart, and are briefly as follows: 
Feebleness, or entire cessation of impulse, and partial or com- 
plete suppression of the first sound ; coincidently with these mo- 
difications of the cardiac phenomena proper, the radial pulse is 
weak, but regular and rapid; the rate amounting, in many cases, 
to 150 in the minute. It occasionally happens, that whilst no 


* Recherches sur la Maladie connue sous le Nom de Gastro-Entérite, 1829, tom. i., 
chapitre viii. 


Tt Dublin Medical Journal, vol. xy., 1838; and The Diseases of the Heart and Aorta, 
1854, p. 366. 


4 Opus citat., p. 378, 
46 
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impulse or first sound can be detected at the apex, both are per- 
ceptible over the right ventricle at the lower end of the sternum, 
Again, whilst no impulse is perceptible in the position of dorsal 
recumbency, a faint apex-beat may be occasionally felt in the 
normal position, or somewhat to the left, by causing the patient 
to turn over on the left side. ; 

Dr. Stokes remarks that in some grave cases he has known 
the two sounds to be nearly identical in quality, and closely 
resembling a weak second sound, the action of the heart being 
at the same time very rapid. This he very appropriately desig- 
nates “ foetal action.” Under the free use of wine, and likewise 
in convalescence, the pulse usually becomes slow, and the first 
sound again audible; whilst the cutaneous circulation is more 
active, and the temperature of the extremities rises. These are 
signs of favourable augury, and may be regarded as evidence of 
the beneficial action of wine when they follow its administra- 
tion. 

When, on the contrary, between the eighth and the fourteenth 
day of illness, the action of the heart continues rapid despite an 
ample allowance of wine, the conclusion may be drawn that 
stimulants are not agreeing with the patient, or acting unfayour- 
ably. If the pulse continue rapid in convalescence, he would — 
infer the presence of some acute inflammatory complication in — 
the chest or abdomen, or phlegmasia dolens.* a 

The distinction between softened and simply weak heart rests — 
upon the following characteristics: The latter is due to some 
constitutional debility of a very palpable character, to a shock, or 
violent revulsion of some kind. The signs are proportionately 
rapid in development, and, in the event of a favourable issue, 
equally prompt in disappearing. The signs of cardiac softening, 
on the contrary, progress up to a maximum point and then re- 
cede, occupying a period of several days; they appear with quick 
pulse, the impulse of the heart becoming less and less distinct, 
and failing first at the apex. There is usually, but not always, 
a corresponding loss of the first sound. In convalescence the 
pulse may descend to 30 in the minute, and again rise to the 
natural standard, at which it continues, The impulse is reestab- 


* Lectures on Fever, 1874, p. 188-9. 
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lished before the first sound, and both are perceptible at the en- 
siform cartilage earlier than at the apex. The observations of 
’ Dr. Stokes, epitomized in the foregoing remarks, have advanced 
considerably the scientific therapeutics of fever. or a full dis- 
cussion of the subject, which could not be entered upon here, 
the reader is referred to Dr. Stokes’ writings already quoted. 

Whether any change in the elementary structure of the heart 
takes place in simple softening, I am not in a position to declare 
_ from personal observation ; but that such is not the case, is no 
more than a legitimate inference from the fact, that within a 
period of a few weeks complete restoration to health not unfre- 
quently takes place in cases characterized by the above men- 
tioned cardiac phenomena; the action and sounds of the heart 
resuming, at the same time, their normal characters. - 

Doctor Murchison, however, in the first edition of his great 
work on fever, published in 1862, affirmed that in typhus soft- 
ening of the heart, the muscular structure of the organ is in a 
state of granular degeneration. 

I have not met with the changes in the voluntary muscles de- 
scribed by Zenker; and from his allusion to the state of the 
intestinal mucous membrane, I conclude that the fever with 
which he found them associated was what in this country 
would be regarded as typhoid or enteric. Yet in this form of 
fever Louis declared that the voluntary muscles, as examined by 
him, were unaltered. It must, however, be remarked that the 
means for examination of structure at Louis’ disposal were very 
defective. The subject needs further investigation. 

Doctor Ormerod has studied this pathological change in con- 
hexion with delirium tremens. He says: “Of five dissections 
after death from simple uncomplicated delirium tremens, of 
which I have records, the heart is noticed to have been particu- 
larly soft and flabby in four, and in four to have presented 
Numerous small ecchymoses beneath the investing or lining 
Membrane. In one, the heart, though flabby, was not dilated 
like the rest, but small and loaded with fat. Examination by 
the microscope failed, however, to detect the slightest evidence 
of fatty degeneration of its structure.”* 


* London Medical Gazette, 1844, p. 792. 
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In delirium tremens I have occasionally found the heart act- 
ing with great feebleness and rapidity, the first sound being all 
but suppressed. Such a condition involves the utmost danger 
to life; even a slight effort on the part of the patient may cause 
Syncope and sudden death: an accident which I once witnessed 
in the case of a professional man well known in Dublin. In 
such cases I should advise the use of digitalis and iron in large 
doses. 

Fibroid transformation of the heart, incidentally noticed at 
p. 510, is most frequently the result of antecedent inflammation 
commencing in the pericardium or endocardium and thence ex- 
tending into the substance of the organ. Inflammation leads to 
hypertrophy, by causing irritation and actual growth of the con- 
nective tissue of the heart, and proportionate absorption of the 
proper muscular structure. Fibroid change may, however, origi- 
nate in inflammation of the connective tissue of the myocardium 
itself ; but this is very rare in comparison with the first men- 
tioned mode of origin. Sir W. Jenner maintains that congestion 
of the substance of the heart may give rise to a modified form 
of fibrous transformation if slow in occurrence, moderate in 
degree, and either permanent, or often repeated. In such cir- 
cumstances, induration, roughening, and thickening of the walls 
of the heart by interstitial exudation of fibrin may take place; 
the walls would be firm, tough, and apparently homogeneous on 
section; they would not, though thin, collapse, and the fleshy 
columns would stand out. Hence, the cavities would be perma- 
nently dilated. The colour may be paler or darker than normal. 
Microscopically, the structure would be characterized by indis- 
tinctness of striation, and close aggregation of fibres, protein 
molecules being interspersed between them, and in their sub- 
stance. These molecules are liable to fatty degeneration, and 
when this change has taken place the previously rigid struc- 
ture is soft and brittle.* 

I think the condition here indicated is due to sub-acute in- 
flammation of the connective tissue of the heart, and differs only 
in degree from that about to be described. 

Doctor H. ©. Wood, of Philadelphia, declares, as the result of 


* Medico-Ohirurgical Transactions, vol. xliii., p. 199. 





FIBROID TRANSFORMATION. 725 


numerous experiments in the production of “thermic fever,” a 
_ form of sun-stroke, which, according to him, does not require for 
its development actual exposure to the sun, that “excessive 
rigidity of the heart, by coagulation of its myosin, is pathogno- 
monic of sun-stroke,” and usually occurs directly after death.* 

One of the earliest recorded examples of fibroid conversion of 
the heart was published by Dr. Fothergill-+ A gentleman, aged 
sixty-three, short and full, and subject for three years to fits of 
angina pectoris, died suddenly in a paroxysm of anger. The 
body was examined by John Hunter, who reported as follows: 
“The heart, to external appearance, was sound ; but, upon exami- 
nation, I found that its substance was paler than common, more 
of a ligamentous consistence, and in many parts of the left ven- 
tricle it was become almost white and hard, having just the 
appearance of a beginning ossification.” 

Fibroid metamorphosis of the heart is a veritable “ connective 
tissue-hypertrophy,’” or hyperplasia, and due, as Quain declares, 
to chronic interstitial inflammation. The inflammatory irritation 
to which it owes its origin may commence on the surface, exter- 
nal or internal, and thence extend by continuity of texture into 
the substance of the heart. Pericarditis and endocarditis are, 
therefore, not infrequent causes of hypertrophy of the connective 
tissue, or so-called “fibroid” degeneration of the heart. 

When the pericardium is adherent, the heart, according to 
Quain, is generally enlarged, but the increase consists of connec- 
tive tissue only. When atrophy of the heart coincides with 
adhesion of the pericardium, there is, he thinks, veritable cirr- 
hosis of the heart: a change which he regards as due to the in- 
filtration of a denser fibroid tissue.t 

I believe, however, that when the substance of the heart has 
become the seat of hypertrophy of the connective tissue, the 
volume of the organ may be taken as an index of the age of the 
hypertrophied structure. Where the heart is large it will be 
found still to consist in great part of muscular fibre, and the 
history of the case will show that the antecedent inflammation 


* Prize Essay, reviewed in Medical ‘Times and Gazette, October 19th, 1872. 
+ Medical Observations and Inquiries, vol. v., p. 252, 1774. 
¢ Lumleian Lectures, Lancet, March 23rd, 1872, 
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has not been very remote. Where, on the other hand, atrophy 
of the heart has taken place, the muscular fibre has entirely, or 
all but entirely, disappeared; the remaining fibres, when any such 
are visible, being in the granular stage of fatty degeneration, as 
shown by Bristowe.* 

Wilks reports a case in which one-half the muscular substance 
of the heart was replaced by fibrous tissue, which was in conti- — 
nuity with an adherent pericardium. 

Doctor Bence Jones has recorded a case strikingly illustrative 
of the causal connexion between surface inflammation of the heart 
and fibroid change of the subjacent structure. Under the endo- 
cardium covering the septum ventriculorum there was a layer of 
fibroid tissue “only where the endocardium had been inflamed.” 
Mr. Gray, who examined this fibroid material, reports that it 
consisted “of granules, with nuclei and nucleated cells embedded 
in it. 7 
_ In another case, Dr. Bristowe reports on a similar fibroid sub- 
. Stance found in small detached masses in the substance of the 
heart, that it consisted “ of fibro-plastic deposit, composed of large 
nucleated cells, granular cells, and nucleated spindle cells, with 
granular and oily matter, and pervaded by the muscular fibres.”§ 

Rindfleisch urges that parietal endocarditis differs in its re- 
sults from inflammation of the valves, in the circumstance that 
it leads to depression or pitting of the surface, thinning and 
bulging outwards of the wall, and thus to partial aneurism of 
the heart. The part so affected is small in extent, situate usu- 
ally on the anterior wall of the left ventricle near the apex, and 
composed of tendinous structure invested by the pericardium. 
At the edges a few muscular fibres are still visible, but inter- 
mingled with the fibrous structure. This process of tendinous 
conversion must, in his opinion, be regarded “as a direct exten- 
sion of the chronic inflammation of the endocardium to the sub- 
endocardial and intermuscular connective tissue.” || 

Doctor Lionel Beale regards fibrous transformation of muscle 

* Transactions of London Pathological Society, vol. vi. 

+ Ibid., vol. viii. 

{ Tbid., vol. vii. 


§ Lbid. 
|| Pathological Histology, New Sydenham Society’s edition, 1872, vol. i., p. 298. 
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as a veritable degeneration, arising either from old age or from 
. long continued suspension of muscular contraction, as in cases 
of nerve-paralysis. “In old age,” he says, “much of the muscu- 
lar tissue is replaced by fibrous material.” And again: “The 
contractile material of the muscle has degenerated into fibrous 
tissue.” “Although in the muscles of the aged there is a rela- 
tive excess of fibrous tissue, it is never, within the limits of 
health, present in such proportion as to constitute fibroid dege- 
neration.”* 

Doctor Ormerod looks upon this change in the heart as one of 
conservative substitution designed to fortify the walls of an at- 
tenuated and weak heart. But where, as in Corvisart’s case, the 
walls of the heart are actually thickened, this view would not 
be admissible; and that it is not a means ordinarily adopted to 
strengthen a simply weak heart, is proved by its absence in fatty 
softening. 

T regard fibroid conversion of the heart, whether local or gene- 
ral, as in all cases the result of antecedent inflammation of the 
connective tissue of the organ. Most frequently the sub-endo- 
cardial, or sub-pericardial connective tissue is primarily affected, 
by extension from the adjacent serous surface, the connective 
tissue of the myocardium being subsequently involved through 
continuity of structure. The latter may, however, be primarily 
engaged. The subsequent changes are those of shrinking and 
condensation of the neoplastic material, with wasting and ulti- 
mate removal of the proper muscular structure by the disturb- 
ance of nutrition arising from extrinsic pressure. 

Corvisart} gives a remarkable example of rigidity of the heart, 
caused, no doubt, by fibroid substitution : a problem impossible of 
solution at that time, owing to the want of microscopic appli- 
ances. The patient, a woman of fifty-five, came under his notice 
in the year 1800. The heart was large; the ventricles rigid and 
elastic, and, when compressed, sprang back on the removal of 
pressure to the state of dilatation, like an india-rubber bottle. 
The left ventricle, when percussed, sounded like a plate of horn, 
He remarks that this condition, when primary, precludes dilata- 


* Medical Times and Gazette, March 20th, 1869. 
} Hebb’s translation, p. 146, 
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tion of the affected chambers; and that dilatation, when asso- 
ciated with it, is of anterior date. Quain confirms this obserya- 
tion. 

Doctor Ormerod has met with examples of fibroid change so. 
complete, that the heart, without having undergone change of 
colour, presented a resemblance to a leather flask, and was ap- 
parently incapable of contracting, save very imperfectly.* 

The symptoms to which this change gives rise, even when 
partial aneurism of the heart results from it, are not character- 
istic, inasmuch as they have reference rather to the associated 
lesions of the aorta and coronary arteries, which are usually rigid 
and calcareous. 

Angina pectoris is frequently a prominent symptom, as ex- 
emplified in Fothergill’s case previously mentioned. The action 
of the heart and the pulse are irregular, but not constantly, or in 
all cases; the impulse is partially or entirely suppressed. There — 
is occasionally palpitation, and the cardiac sounds are weak, but 
curt and sharp.+ The “creaking” sounds, assumed -theoreti- 
cally to result from this condition of the heart, I have not heard. 
In one instance (Case 65) I have noted a regurgitant murmur 
from inadequacy of the tricuspid valve, consequent upon per- 
manent dilatation of the right ventricle and fibroid transforma- 
tion of the right papillary muscles; in another case, under the 
care of my colleague, Dr. Nixon, which he kindly invited me to 
examine, there was likewise a murmur of regurgitation both at 
the mitral and the tricuspid orifice. On examination of the body, 
this was found to be due to fibroid transformation of the inner 
portion of both ventricular walls and of the papillary muscles, 
one of which, in the left ventricle, was remarkably attenuated, 
rigid, and biventral. 

In the dissecting room at the School of Medicine, Cecilia- 
street, a still better example of fibroid transformation of the 
heart was presented to me in the session of 1873-4, by Mr. 
Foley, one of the students engaged in dissection. It was ob- 
tained from the body of a male subject, aged about forty-five, 


* British Medical Journal, 1862. - ; 
+ Laennec declares, on theoretical grounds, that they are ringing in quality, and 
heard at a great distance ; but such, in fact, is not the case. 
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regarding whose history or last illness unfortunately nothing 
_whatever could be learned. The heart was somewhat enlarged, 
the mitral orifice was greatly contracted, and the mitral valves 
and chorde tendineze remarkably thick and rigid. The left 
papillary muscles were entirely converted into fibrous tissue, 
and the walls of the left ventricle, to the depth of two-thirds of 
their thickness, measured from the internal surface, were changed 
into dense fibroid tissue which was disposed in separate patches, 


- and was continuous with the papillary muscles at their parietal 


attachment. The endocardium, in the left chambers, was univer- 
sally thick and opaque. 

Save in the early stages, when inflammatory changes are still 
in progress, nothing can be accomplished curatively. When the 
process of atrophy has advanced beyond the initiatory stages, 
the treatment should consist in measures to promote general nu- 
trition and give tone and strength to the heart. Quinine, in com- 
bination with strychnia, and digitalis with iron, are the medicinal 
agents chiefly to be selected. Nutritious diet and alcoholic stimu- 
lants in moderate quantity should be allowed, and rapid move- 
ment and fatiguing exercise must be forbidden. The following 
case affords a good example of this variety of transformation. 


Case LXV.—Pulmonary Emphysema with Recurrent Bronchitis ; 
Venous Congestion and General Dropsy ; Systolic Murmur at 
the Ensiform Cartilage and somewhat to the Left; Death. 
Enlargement of the Heart; Hypertrophy and Permanent 
Dilatation of the Right Ventricle, with Sclerosis of the Right 
Papillary Muscles, and consequent Inadequacy of the Tricus- 
pid Valve; Left Ventricle Normal ; Mitral Valve Opaque, 
but Adequate ; Aortic Valve Healthy. 


Mrs. §., aged thirty-nine years, and the mother of nine chil- 
dren, was admitted for the second time into the Mater Miseri- 
cordize Hospital under my care, on the 7th of January, 1874.” 
Just one year previously she was under treatment in hospital for 


~~ bronchitis, to which she had been subject in winter for the pre- 


ceding six or seven years. She was then cupped, and got well in 
three weeks, 
When admitted for the second time she was livid; the feet 
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were swollen ; respiration was laboured, and expiration greatly 
prolonged ; no pulse could be detected at the wrist. The heart 
pulsated regularly but feebly behind the xiphoid cartilage, and 
both in this situation and for a distance of an inch and a half 
to the left, a soft systolic murmur was heard. This murmur was 
confined within the limits just mentioned, and was accompanied 
by a faint first sound ; it subsequently assumed a musical char- 
acter for three or four days, and, at a later period, it was entirely 
suppressed for about two days. The lower limbs became greatly 
swollen and required to be punctured. The feet became erysi- 
pelatous and ultimately gangrenous. She derived great benefit 
from large doses of spirits of turpentine and tincture of digitalis; 
also from a night-draught containing chloral hydrate and bro- 
mide of potassium, of each gers. xx. 

She died, worn out, on the 13th of February. 

The heart weighed ten ounces. The right ventricle was per- 
manently dilated and. much thickened ; its papillary muscles and 
inner stratum were rigid and firm, and, under the microscope, 
exhibited fibrous tissue pervading the muscular structure, in the 
form of broad bands, whilst the muscular fibres were reduced in 
size, and presented very faint strie. The tricuspid valve was 
healthy in structure, but inadequate to cover the orifice, which 
was dilated proportionately to the ventricle. The left ventricle 
was normal. The mitral valve was remarkably opaque and some- 
what thick, but pliant, and competent to close the orifice. The 
aortic valves were sound. The surface of the heart was smooth, 
but presented a large “milk spot” which occupied the usual 
situation on the anterior surface of the right ventricle. The lat- 
ter chamber was occupied by clot and some flakes of fibrin, The 
pericardium contained about eight ounces of serum. 


Metamorphosis of the walls of the heart, to a greater or less 
extent into cartilage, is the result of amore advanced stage of 
fibroid conversion. Professor R. Smith has recorded a good ex- 
ample of this condition; the apex of the left ventricle, and some 
of the columns cornes had been converted into dense white 
cartilage.* When referring to cartilaginous alteration in con- 


* Dublin Medical Journal, vol, ix. 
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nexion with hypertrophy (p. 510), I stated that I had not met 
. with an example of the kind. Case XL. (p. 592) subsequently 
came under my notice. In that instance the cartilaginous for- 
mation consisted of plates, about one and a-half inch in diameter, 
ovoid in outline, and about three lines thick; they were em- 
bedded in the superficial surface of the heart to which the peri- 
cardium closely adhered, and had their origin in antecedent 
pericarditis. 

Cancer of the heart is, in the great majority of instances, 
secondary or metastatic. Rindfleisch asserts that it is never 
primary, and Peacock could find only two recorded examples. 
Most frequently the seat of the primary cancer has been the 
lungs, pleure, or anterior mediastinum ; its form has been in 
most cases medullary, with or without melanotic pigmentation. 

Doctor Peacock gives a list of 44 cases pretty fully reported 
by other observers, and 2 which had come under his personal 
notice.* . 

Laennec had seen 2 examples of encephaloid in the heart, and 
Recammier had mentioned to him 1 of scirrhus. 

In a special memoir (Revue Médicale, 1824) Andral and Bayle 
refer to 3 cases which they had seen, and Bouillaud, in his first 
edition (1835), to 14 cases. 

Dr. Peacock’s 2 cases were briefly as follows: 

Case 1. A young man, aged eighteen years, emaciated, had 
cough and hemoptysis; action of heart weak and quick, but no 
murmur. Extensive infiltration of encephaloid cancer into both 
lungs and bronchial glands was found. The base of the heart 
was encircled by a ring of cancer one inch thick, and embedded 
in the false membrane of an adherent pericardium. The myo- 
cardium was unaffected. The liver, the spleen, the mesenteric 
and Peyer’s glands, were cancerous. 

Case 2. A young woman of nineteen years; six months ill 
with cough, hemoptysis, dyspnoea, and wasting. The left lung 
was found extensively infiltrated with soft cancer. Two masses 
projected into the pericardium, penetrated the auricles, and 
pressed on the vena cava. There was some cancer in the me- 
senteric glands. 


* Proceedings of the London Pathological Society, vol. xvi., p, 100. 
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Doctor Peacock classifies, under four heads, the cases of cancer 

of the heart included in his list. 

1. Primary cancer of the heart, of which he could find re- 
corded only 2 examples. 

2. Heart affected in conjunction with other, and especially 
with adjacent organs; viz. lungs, pleure, mediastinal 
and bronchial glands : 5 cases. 

3. Cancer spreading to the heart, by contiguity, from the 
mediastinal, cervical, and bronchial glands: 8 examples. 

4, Cancer of heart secondary to that of some other organ. 
This is the most common form, and of it 22 examples 
are given. They were distributed as follows : 

In 3 cases it was primary in the eye ; 

1 in the cheek and face; ° 
i ;, Jower lp; 
» breast and axillary glands; 
» radius; 
»  Tvibs and pleura; 
» abdominal organs ; 
inguinal glands ; : 
» uterus and vagina ; 
» labia and clitoris; . 
» glans penis and inguinal glands ; 
» testicle; 
Le ubigh 
Doctor Risdon Bennett mentions a very remarkable case, com- 
municated to him by Dr. Sutton, in which a primary scirrhus of 
the left female breast extended through an intercostal space, by — 
a narrow pedicle, to the heart, which it extensively involved.t 
Examples of malignant disease have been recorded by Drs. 
J. Sims,t R. Bright,§ Prescott Hewett, and E. L. Ormerod.|j ; 
Since the publication of Dr. Peacock’s statistics, I find re-— 
corded 9 examples of cancer of the heart, which are summat- 
ized in the following Table : 


a aw) 


* Loco citat. 

t Thoracic Growths, 1872, p. 144. 
t Medico-Ohirwrgical Transactions, vol. xviii. 
§ Tbid., vol. xxii. 

|| Zbid., vol. xxx. 











"BAO SUNT 9JoT pue uINT 
euaA dsoredns uo Surssorg aco -YSeIpeul IOWeyue JO snyItos oy | °° snqimog | q | cp}  esudepp iq] 6 


‘f£roqyre Areu uni 

-ound puv eqioe paovaqurg | Arojre Areuoung | -4serpoeur aorzoyue Jo snyzmtos oy, | °° snyqIog | ‘| 6G | wepdeA Iq | g 
*“Aroqre Arca Suny 

-ound puv vy10v Jo sT[eA APIWWOA FSY | Je, pues wmMUYseIpeu sowWoyUW | °° snqamog | «7 | 09 | yeuueg “pa Iq) J 


UMUTs¥Ipam ro11e4sod 


“qrvoy JO LOLIo4xXqT wWINIpivotieg | pues Suny yyst1 jo propeydeous og, | *~ ployeydaouy | iq | 9 |AIM AA 988I9g “IPT | 9 
SUVSIO [LUIMLOpge oY} T[e 
*O[OLIYUOA Ayreau pue ‘uMUTseIpeut 101104 
PUL VpOLIMe FYSII JO TOW}; xq ree -sod jo ployjoo pue snyamos og, | *** | piofoo pue sngamog | wi} es)" sexog aq} ¢ 
l=! 
ar) : SUvSI0 OT} 
re _— — Te Ajteou Jo zoourvo oyourjou oy, | -* ojouvpyy | “| | $ID “VY Id | F 
= eplune 
‘gray JO e8eq IOAQ | pUe opIMusA Wy Sy AzeaAo Jo snysmtos oy, | °° snag | Tf | Fo | DVszprpug ay | ¢ 
*Q[OLIJUOA 4JaT JO [TVA UT OPPLIYWOA 4ST VUIUIVUL 4JO] JO snyrqos oF | ** suyImog | fT | eg} = woRUgG AC | & 
‘qavay podopaaug ee 2 I snqyutog | “| 8s | wna “CC | 1 














*poqengis Oro A *poywajouog “r0N9nY 


‘UVa AWL JO YONVO—'TITA BIaVL, 










734 DISEASES OF THE SUBSTANCE OF THE HEART, 


The only example of carcinoma of the heart which I have 
seen, namely, that included in the preceding Table, was as 
follows : 


Cass LXVI.—Careinoma of the Anterior Mediastinum, involving { 
the Aorta, Cervical Vessels, and Pulmonary Artery ; causing 
Suppression of Carotid Pulsation, Systolic Murmur in the 
Pulmonary Artery, and Displacement of the Heart Upwards 
and to the Left ; engaging likewise the Root of the Right Lung, 
and Compressing the Right Branch of the Pulmonary Artery. 
Death by Asphyxia from Effusion into both Pleural Cavities, 


Andrew M., aged twenty-nine years, a cabinet-maker, formerly 
intemperate, but latterly reformed, was seen by me as an extern 
patient on the 25th July, 1871; he was supposed at that time 
to be suffering from thoracic aneurism. He gave the following 
account of his illness. Two months previously he got out of 
health, the first change noticed being a swelling at the root of 
the neck. He subsequently lost his voice at intervals, and a 
few days before I saw him, he spat some blood. 

When examined by me he was chilled and weak, and could 
not lie comfortably on the right side. When he attempted to do 
so he was instantly obliged to turn over, owing to the tumultu- 
ous action of the heart which was thereby caused. His face was 
livid, and especially so the lips, lobes of the ears, and tip of the 
nose. The neck was tumid, the cervical veins greatly distended, 
and the upper part of the thorax cedematous and livid. The 
pulse was 120, very weak, but regular, and somewhat weaker on ~ 
the right side than on the left. He had no difficulty in swal- 
lowing. 

A general examination of the chest led to the following re- — 
sults. The entire surface was resonant on percussion, and res- 
piration was audible on both sides at all points, save under the 
right clavicle, where there was a total absence of respiratory 
sound. At midsternum there was a harsh murmur, accompany- 
ing the first sound of the heart, which was diffused over the 
entire surface of the sternum; and over the lower end of the 
sternum a strong diffused impulse was felt, whilst no movement 


{ 
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was discoverable in the normal seat of cardiac impulse. Sys- 
tolic murmur was likewise audible on both sides posteriorly, but 
~ louder on the right side, internally to the angle of the scapula, 
than on the left. No impulse was anywhere discoverable pos- 
teriorly. 

He was admitted into hospital on the 20th September. There 
was then greater cedema and lividity of face, greater tumefac- 
tion of the neck, and distention of the cervical and superficial 
thoracic veins. There was likewise cedema, but not lividity, of 
the lower extremities and external genitals. The pulse was 120 
and regular, and nearly, but equally, suppressed in both radial 
arteries. No pulsation was to be felt in the arteries of the neck ; 
but in the carotids a very faint systolic sound was audible,. 
showing that a feeble circulation was still carried on through it. 
There was no dysphagia. The heart was displaced vertically up- 
wards to the left third intercostal space, where the apex was felt 
distinctly to pulsate. In this situation, and over the entire an- 
terior surface of the chest, a systolic bellows-murmur was heard ; 
but its point of greatest intensity was in the left second inter- 
costal space, close to the sternum. The second sound was normal. 
The right front of the chest was comparatively dull; respiratory 
sound was nearly abolished on this side, especially over the lower 
two-thirds, and vocal fremitus was absent to the same extent ; it 
was perceptible, however, beneath the clavicle. On the left 
side dulness likewise existed, except superiorly, and vocal fre- 
mitus was distinct only in the subclavicular region. MRespira- 
tion was audible on both sides posteriorly, but less distinctly on 
the right, whilst comparative dulness existed on both sides. 

Towards the end of September he became subject to occa- 
sional paroxysms of dyspnea at night. The face, neck, and 
chest became tumid and in the last degree livid, and the right 
hand and arm much swollen, but decubitus was dexter. 

He died quietly on the night of the 7th October; cedema 
having previously all but disappeared from the genitals and 
_ lower limbs. 

In July, and the early part of September, I inclined to the 
view that aneurism existed ; subsequent observation led me to 
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change my opinion, and for the following reasons. First, the 
dulness in front was not associated with a corresponding im- 
pulse. Second, there was woward displacement of the heart, 
and the murmur heard was most distinctly audible above the 
point of apex-pulsation. Third, pulsation in the cervical vessels 
was completely abolished on both sides: a circumstance scarcely 
compatible with the existence of aneurism in the situation indi- 
cated by the physical signs. Fourth, even if the latter suppo- 
sition were admissible, an aneurism so situated could scarcely be 
unaccompanied by tracheal stridor and dysphagia. For all these 
reasons the alternative diagnosis, that of carcinoma; was made. 

On dissection of the body both pleural cavities were found full 
- of serum ; the anterior mediastinum was entirely occupied by a 
scirrhous mass which extended to the ensiform cartilage, pene- 
trated the pericardium, and surrounded the orifices of the aorta 
and pulmonary artery ; it had completely embraced these vessels, 
and all but occluded the latter. It had displaced the heart up- 
wards, backwards, and to the left, and projected by two nodular 
growths into the pulmonary artery a short distance above the 
valves, completely closing the right branch of that vessel, and so 
constricting the left branch that it barely admitted a director. 
The arch of the aorta, from an inch above the valves to the de- 
scending portion, was completely ensheathed in the solid scirr- 
hous mass, and reduced to the size of an artery of the second 
order. Its lining membrane was rugose. The innominate and 
its branches, and the left carotid and subclavian, were likewise 
surrounded, and were reduced by compression to the size of 
the brachial artery. The heart was somewhat hypertrophied ; 
it weighed eleven ounces ; it was otherwise perfectly sound. 
Both lungs were considerably engorged, but structurally healthy 
with one exception ; namely, the root of the right lung was con- 
tracted and corrugated, being involved in an extension of the 
scirrhous tumor from the anterior mediastinum. The cesophagus” 
and trachea were not involved. The murmur heard in the left 
second intercostal space was a veritable systolic murmur in the 
pulmonary artery, due to the penetration and ingrowth of the 
cancerous mass, 
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The annexed engraving, from a coloured sketch taken shortly 
‘after death by Mr. Burnside, represents faithfully the condition 
‘of the heart and great arteries. Bristles are passed from the arch 
‘of the aorta through its primary branches which are embraced 
\by the scirrhous mass. The right ventricle and pulmonary ar- 
itery are laid open, and the nodular projections of the cancerous 
‘tumor into that vessel, by which it was all but completely closed, 
sare exhibited. 

The symptoms and signs proper to cancerous tumor implicating 
‘the heart are of a vague and indefinite character, having refer- 
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ence to excentric pressure upon the heart and great vessels, but 
not indicative of the specific nature of the detruding body. The 
differential diagnosis will lie between cancerous tumor, and 
aneurism of the primary portion of the aorta. Thus, displace 
ment of the heart, and the signs of pressure upon the pulmonary 
artery or superior cava, may be due to either ; as, likewise, 
dulness on percussion, superficial pulsation, and pain. But dis 
placement by aneurism of the arch of the aorta is never wpwards, 
and the signs of pressure are variable in degree and in direction, 
and more rapid in progress. Absorption of the osseous parietes of 
the thorax, bulging, and external tumor, are peculiar to aneurism, 
and positively exclusive of mediastinal cancer; and, finally, the 
pulsation of aneurism is heaving, like that of a second cardiac 
centre. Both are capable of projecting by absorption into the’ 
cavities of the heart and great vessels, and of producing identi- 
cal auscultatory signs ; but the collateral results of such ingrowth 
differ in the two cases. In the case of aneurism, the walls of 
the sac having been previously incorporated with those of the 
heart, pulmonary artery, or superior cava, communication with 
the interior implies irruption of its contents and a corresponding 
derangement of the general or pulmonary circulation; whereas, 
the ingrowth of cancer involves results having reference only to 
local obstruction and auscultatory signs. Cancer is slower in pro- 
egress, more frequently associated with hemoptysis and signs of 
pleural and pulmonary inflammation; usually, likewise, cancer is 
discoverable elsewhere. The history of aneurism is frequently 
~ connected with a definite occurrence, such as pain after a blow 
upon the chest, or after a strain; its progress is usually rapid” 
and fitful, and unassociated with disease of other organs except 
atheromatous degeneration of the arteries. 

Tubercular development in the heart has been described ; this” 
I have not seen. Todd doubts its occurrence, and Otto has not 
witnessed it. Miliary tubercle in the pericardium, and acute 
tubercular pericarditis in connexion with acute tuberculosis of 
one or both lungs, I have met with. Scrofulous or caseous 
masses in the sabeente of the heart have been witnessed by 
Elliotson* and by Todd.+ 


* Lumleian Lectures, p. 82. + Cyclopedia of Anat. and Physiology, vol. ii., p. 637. 
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Townsend describes an example of the same kind. A man 
maged sixty-four years,-was subject for several years to cough 
sand dyspneea of a remittent character aggravated by damp 
weather, and, latterly, to paroxysms of dyspncea threatening 
suffocation at night. On examination of the body after death, 
va large quantity of blood was found extravasated in the left 
lung. The pulmonary veins, especially those of the left side, 
wwere greatly dilated, and at the auricular extremity they were 
reduced to the size of a mole by the pressure of a large “solid 
mnass of tuberculous matter.”* 

Hydatids have been found in the heart. The cysticercus has 
been seen in the human heart by Andral; it is often witnessed 
iin that of “measly” pigs. 

The late Mr. O’Ferrall exhibited before the Pathological So- 
eciety of Dublin an example of the same kind. The patient was 
iill only three months. Tubercles were found in the lungs, and 
ssix or seven cysticeri in the septum ventriculorum. There was 
salso chronic renal disease. 

Doctor Peacock reported an example of hydatids in the heart, 
apparently primary, as none were found in the liver or in any 
other organ. 

I have not met with an example of hydatids in the heart. I 
‘should say the symptoms and signs would be most indefinite 
‘and misleading. 

Syphiloma of the heart is very rare, and never met with ex- 
cept in subjects saturated with the syphilitic poison. It belongs 
to the category of “tertiary” symptoms. 

Ricord gives examples of what he regards as syphilitic no- 
idules in the substance of the heart; they were yellow, firm, 
and solid like cartilage.t Other organs, viz., the liver, lungs, 
‘spleen, kidneys, and brain, are usually affected in the same 
‘subjects. 

Lancereaux gives two examples of syphilitic or gummatous 
myocarditis. The gummata were of the size of peas or cherries, 
‘and of a greyish or yellowish hue. The adjacent structure of 


* Dublin Journal, yol. i. (old series), May, 1832, 
+ London Pathological Society, October 15th, 1872. 
$ Clinique Iconograph, de V Hopital des Vénériens. 


4'7* 


740 DISEASES OF THE SUBSTANCE OF THE HEART. 























the heart resembled tissue undergoing amyloid degeneration, 
According to Oppolzer, gummata may soften and burst into the 
chambers of the heart, thereby causing general infection. 
Doctor John Morgan has published some interesting cases of 
the same kind. In one of these, that of a female, aged thirty- 
seven years, and the subject of chronic syphilis, several cream- 
coloured gummata were found in the substance of the left 
ventricle. In all these cases the heart was atrophied, the adult 
organ weighing in one instance only four ounces, and the im- 
pulse and the first sound were feeble. There was likewise, in 
some instances, an anemic basic murmur; but no sign of a. 
specific or pathognomonic character existed.* 
According to Dr. Moxon, the elementary structure of syphilo- 
ma presents no characteristic feature, consisting only of imper- 
fect and perishing corpuscles, not distinguishable from those of 
tubercular matter.+ 
Staff-Surgeon Welsh maintains that syphiloma of the aorta, 
the form of so-called atheromatous degeneration, is, amongst 
soldiers, “the most frequent lesion occasioned by syphilis,” and 
he would explain by this fact the prevalence of aneurism in the 
army. It was exhibited in the proportion of 57 per cent. of the 
forty examples of secondary syphilis recorded by him. ¢ 
A case very suggestive of the causal relationship mention 
by Surgeon Welsh has been published by Dr. G. W. M‘Nalty. 
This case is given in abstract at p. 736. But it must be re 
membered that syphilis is very common amongst civilians, those 
at least who frequent our hospitals, yet aneurism is not propor- 
tionately or remarkably prevalent amongst them; whilst, on the 
other hand, disease of the aorta seems to be a special appanage 
of the soldier, for which adequate causes relating to his dress and 
discipline may be adduced. It must be added that no distin 4 
tion, based upon symptoms or morphological peculiarities of 
structure, has been established, or even advanced, between ordi- 
nary atheroma and so-called syphiloma of the arterial coats. 
think, then, the allegation that atheroma is identical with syphi- 
* Dublin Quarterly Journal, August, 1871. 


+ Guy's Hospital Reports, series iii., vol. xiii, 1867. 
$ Army Blue Book, 1870. 
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lloma, and that the frequency of aneurism amongst soldiers is 
‘explained by the prevalence of syphilis amongst them, is not 
yproven. 

Myocarditis, or inflammation of the substance of the heart, 
may be presented in the acute or in the chronic form. In both, 
ithe investing or the lining membrane of the heart is at the same 
{time engaged, and occasionally, both the one and the other. The 
jpossibility of parenchymatous inflammation of the heart, unac- 
‘companied by pericarditis or endocarditis, has been actually 
‘called in question by respectable authorities. 

Neither Corvisart nor Bouillaud had met with an example of 
‘inflammation of the substance of the heart uncomplicated with 
_peri- or endocarditis. 

Stokes barely admits the possibility of its occurrence in an 
isolated form, but he has not met with an example, nor have I. 

It will not be difficult to understand why the isolation of the 
muscular substance of the heart in the inflammatory process 

should be so rare, if indeed it be possible, when due considera- 
tion is given to the fact, that on both its surfaces it is not only 
closely invested by serous membrane of extreme delicacy of 
structure and susceptibility to irritation, but that the deeper or 
areolar layer of this membrane is structurally continuous with 

its connective tissue. Having myself not witnessed an example 
of myocarditis in which the pericardium or the endocardium was 
not likewise in some degree involved, and having seen no well 
authenticated case of it on record, I feel bound to regard such a 
contingency as outside the domain of established pathology. 

The occurrence of inflammation of the substance of the heart 
to a limited depth, in connexion with pericarditis and endocar- 
ditis, is, on the other hand, so far from being uncommon, that in 
my opinion it constitutes the rule; and I believe that between 
these cases and inflammation of the walls of the heart in their 
entire depth, there is only a difference of degree. As to extent, 
it is rarely general, being most frequently confined to one or other 
ventricle, and usually to the left. 

Laennec was not satisfied of the existence of a single well 
authenticated case of general inflammation of the heart.* In- 


* Traité de VAuscultation Médiate, vol. ii., p. 554. 
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flammation, he urges, generally augments the colour and the 
density of structures; whereas, in the alleged cases of general 
cardiac inflammation the substance of the heart was org EE 
and softened. 

Corvisart and Bouillaud, however, give several examples, and 
Rindfleisch gives one, of diffuse or general inflammation of the 
heart, in the person of a man aged fifty-four years, who was 
the subject of secondary syphilis. The muscular structure was 
heightened in colour “with a dash of violet,’ and increased in 
density; the section resembling caoutchouc in firmness, and like 
it exhibiting a certain iridescence. There were spots of ecchy- 
mosis under the endocardium and the pericardium.* 

Mr. Stanley published a very remarkable example of suppu- 
rative myocarditis, which, however, was associated with pericar- 
ditis, and, as I believe, consecutive to it. The subject, a boy of 
twelve years, and an inmate of Christ’s Hospital, became feverish, 
and on the following day had pain in one of his knees and in his 
head, accompanied with delirium, and followed by dyspncea and ~ 
coma. Death took place on the fourth day of illness. There was 
no pain in the chest, and no symptom referable to the heart. 
The cerebral vessels were found congested ; the abdominal organs 
and the lungs were healthy; the pericardium contained four 
or five ounces of turbid serum with flakes of coagulated lymph, 
and the surface of the pericardium generally was reticulated with 
lymph. The size of the heart was natural, and on section its 
structure was seen to be nearly black, the fibres being soft and 
compressible. Distant and numerous small collections of dark 
pus were found in the walls of both ventricles, those near the 
outer surface lifting the pericardium in a few places. The walls 
of the auricles were soft and dark, but did not present collec- 
tions of pus. The endocardium and the valves were only vascu- 
lar throughout.+ 

Doctor Thomas Salter furnished the particulars of a case of 
suppurative myocarditis confined to the left ventricle. Here, 
likewise, there was pericarditis, but only in the stage of vascu- 
lar turgescence. A man aged fifty years had a paroxysm of pain 


* Opus citat., p. 275. 
+ Medico-Chirwrgical Transactions, vol. vii., 1816. 
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in the region of the heart and dyspncea after a walk; several 
-such attacks occurred within the succeeding four weeks, but 
always after exertion of some kind; there was then continuous 
orthopneea, and precordial distress of the most aggravated char- 
acter; the pulse was quick and very weak, but regular, and the 
sounds of the heart were very feeble. Severe pain now set in 
over the left front of the chest, from the clavicle downwards. 
Death took place by asthenia. The right pleural cavity was 
found to contain some serum; the left lung was attached to the 
walls of the chest by recent false membrane, and was in the 
first stage of pneumonia; the pericardium was generally vascular, 
but contained neither lymph nor serum; the endocardium and 
the valves were normal. The substance of the left ventricle, 
except to the depth of a few lines on either surface, was soft 
and yellow, and its entire thickness was pervaded by small ab- 
scesses, from the size of a pin’s head to that of a pea. The 
ascending aorta was atheromatous.* 

Doctor J. Risdon Bennett quotes from the Bulletin de ? Aca- 
dem. Roy. de Médecine, April 11th, 1843, a case of acute carditis 
engaging the left ventricle, and ending in abscess which burst 
into the pericardium. The case was published by M. Gintrac of 
Bordeaux. The patient was a man aged sixty-eight years, and 
subject to palpitation, which became very severe after a violent 
fit of passion, and was followed by orthopncea and cedema of the 
lower limbs. The action of the heart was violent and irreeular, 
and the sounds extensively diffused, but no murmur was audible. 
There were, however, loud ronchi. Pulse small and frequent, 
surface cold, and countenance expressive of anxiety. The peri- 
cardium was slightly reddened, and contained a turbid reddish 
fluid like a mixture of pus and bloody serum. The heart was 
large, and covered on the outer surface with a layer of con- 
crete pus. Over the left ventricle the pericardium was opaque 
and easily detached, and here an aperture was found leading 
obliquely downwards into a large cavity corresponding to the 
lower portion of the left ventricle, which was separated from the 
upper part of the ventricle by a thick wall of unorganized lymph, 


* Medico-Olirurgical Transactions, vol, xxii., January, 1889. 


744. DISHASES OF THE SUBSTANCE OF THE HEART. 


and containing a mixture of grumous blood and pus. It is im- 
possible to say whether the pericarditis was primary or second- 
ary in the foregoing case, although it was assumed to have been 
secondary to the irruption of pus into the pericardium. He 
quotes from the Gazetta Medica di Milano, January, 1844, an- 
other example of suppurative myocarditis with pericarditis, 
The author was Dr. Dubini; the patient, a female, was ill only 
four days, and complained of feverishness, dyspncea, and a feel- 
ing of weight at the precordium. There was a double brwit at 
.the base of the heart, rough and extended in the course of the 
aorta; subsequently the sounds were feeble, and the pulse failed. 
The muscular structure of the left ventricle was yellow and in- 
filtrated with pus; the aortic valves were inadequate, and the 
apex of the heart was adherent to the pericardium. The writer 
refers to a third case of purulent infiltration of the heart which 
occurred in the same hospital four days later.* 

Graves has given a case of inflammation of the heart ending in 
suppuration. This, he remarks, is very rare, because inflamma- — 
tion of the heart generally proves fatal before suppuration can 
take place. A man of fifty-five years, and of full habit, had been 
for some months suffering from cough, dyspneea, and palpitation. 
Anasarca followed, with great pain and distress referred to the 
heart, and darting over the chest. The pulse was irregular. 
There was loud bruit de souflet and frémissement cataire. The 
diagnosis of hypertrophy and dilatation of both ventricles was 
made. Death took place suddenly a few weeks subsequent to 
the date of the foregoing report. There was effusion into both 
pleure. The heart was enlarged, and there was general adhe- 
sion of the pericardium to the heart by means of long bands of 
lymph, easily broken down except at the apex, where they were 
strong and firm, There was an abscess in the wall of the left 
ventricle, large enough to contain two ounces of pus, lined by & 
membrane, and opening into the pericardium by a rent near the 
apex. Both ventricles were thick, and the valves generally un- 
sound; those of the aorta were ossified.+ 


* British and Foreign Medico-Chirurgical Review, vol. xx., 1845. 
+ Clinical Medicine, second edition, 1864, p. 558. 
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Latham has published an example of general purulent infiltra- 
tion of the heart, consecutive to inflammation, and fatal in two 
days.* . 

Laennec has credited Benevenius with having been the first to 
describe an abscess in the walls of the heart, and declares that he 
himself witnessed only a single example, which occurred in the 
body of a child of twelve years. The abscess, which was in the 
wall of the left ventricle, was large enough to contain an almond. 
He mentions another doubtful example, and affirms that there 
are no special symptoms indicative of abscess in the heart, add- 
ing that it may be wholly unattended with symptoms, as in the 
case given by Benevenius.t 

Bonetus has recorded several examples of suppuration of the 
heart.{ ' 

According to Raynaud myocarditis most frequently engages 
the left ventricle, and its posterior wall by preference. The ex- 
ternal and the internal layers are, he asserts, oftener involved 
than the intermediate substance. He quotes Dittrich as holding 
that primary acute myocarditis occurs nine times out of ten in 
males, and most frequently in those under thirty years of age. 
It may arise from mechanical violence, or may complicate acute 
articular rheumatism, puerperal typhus, or exanthematous fever. 
It may likewise follow pyemia. Mankopff witnessed it in an epi- 
demic of cerebro-spinal meningitis.§ Da Costa asserts that there 
are no symptoms or signs proper to myocarditis; or, if such 
exist, they have not been separated from those of pericarditis or 
endocarditis, either of which is likewise usually present. || And 
Flint declares that its presence is not determinable during life.{] 

Hope is of opinion that this condition presents no peculiar 
sign; but he thinks “it may be the cause of the feeble, flutter- 
ing, irregular, intermittent action of the heart, with suffocative 
symptoms, when these phenomena cannot be accounted for by 


* London Medical Gazette, vol. iii., p. 118. 

+ Opus citat., p. 555. 

{ Sepulchretum. 

§ Noweau Dictionnaire de Médecine et de Chirurg. Pratique, 1868. 
|| Medical Diagnosis, third edition, 1870, p. 860. 

| Diseases of the Heart, second edition, 1870, p. 555. 
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the presence of fluid in the pericardium, or of pelypous concre- 
tions from endocarditis.” * 

Walshe thinks that great weakness and a fluttering character 
of the pulse may be due to inflammatory softening of the left 
ventricle ; but he inclines to attribute these effects to the impli- 
cation of the cardiac nerves. He declares that no pain, and not 
even an uneasy sensation, exists at the precordium, unless where 
pericarditis is likewise present. Yet he adds that he has no 
experience of the affection.+- 

Stokes says that of myocarditis, as distinguished from pericar- 
ditis and endocarditis, we know nothing ; but he admits that the 
disease may exist in an isolated form. Its pathological anatomy, 
he adds, is but little known, because paralysis precedes disor- 
ganization of muscle, and extensive paralysis of the heart is fatal. 
The most frequent cause of the latter affection is a very acute 
myocarditis merging into the chronic form.} ; 

From the preceding quotations and references, it will be appa- 
rent that, independently of the implication by contiguity of the 
superficial muscular strata of the heart in the ordinary course of 
pericarditis or endocarditis, inflammation of the muscular sub- 
stance to such a depth as to constitute a veritable myocarditis, 
though comparatively rare, is by no means absolutely so. It is 
further manifest, that as to the existence of symptoms and signs — 
positively diagnostic of myocarditis, the greater number of 
writers hold a negative opinion. 

Nevertheless, I venture to advocate the affirmative view; I 
believe the diagnosis of myocarditis is quite practicable, irre- 
spectively of ne accompanying inflammation of the investing 
or the lining membrane, inasmuch as there are both symptoms 
and signs proper to it. If it can be shown that amongst the or- 
dinary symptoms and signs of pericarditis and endocarditis, as 
they are witnessed every day in our hospitals, rapid failure of 
the pulse, suppression of the impulse and sounds of the heart, 
extreme precordial anguish, respiratory distress, and a sense of 
impending suffocation, are not to be included unless where peri- 

* Opus citat., p. 197. The italics are mine. 


+ Opus citat., p. 260. 
+ Opus citat., p. 109. 
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cardial effusion, cardiac thrombosis, or pulmonary complication 
exists, I think the actual presence of such symptoms, in associ- 
ation with pericarditis or endocarditis, would justify the infer- 
ence that the substance of the heart was implicated in the 
inflammatory process. 

I think I may assume that the above mentioned phenomena 
do not belong to the ordinary serous phlegmasiz of the heart, 
per se; further, that they are of not very unfrequent occur- 
rence in connexion therewith, where none of the secondary 
causes just mentioned can be adduced in explanation of their 
presence ; and, finally, that in cases fatal in an early stage, 
where none of these consecutive or collateral accidents have 
occurred, indubitable evidence of parenchymatous inflammation 
of the heart may be always readily detected. 

The evidence upon which I rely as warranting the diagnosis 
of myocarditis is the following. Actual rheumatic arthritis with 
manifest implication of the heart, or exposure to cold quickly 
followed by pain in the region of the heart, and, probably, at the 
same time, in the limbs and in the head; delirium; virtual or 
absolute failure, with extreme rapidity of the pulse; pallor, 
coldness, and clamminess of the skin; anxious expression and 
collapse of the features, and tendency to deliquium; not unfre- 
quently incomplete paralysis of one side of the body; orthop- 
neea and gasping respiration, with an urgent feeling of want of 
air, and frequent sighing; pain and great oppression at the pre- 
cordium ; fluttering and irregular action of the heart, with occa- 
sional intermissions ; feeble or suppressed impulse ; faint, foetal, 
and all but extinct sounds; area of precordial dulness not more 
than normal in extent, with or without the acoustic signs of 
pericarditis, of endocarditis, or of both. 

The foregoing symptoms and signs are rarely all associated in 
the same case. Those which are essential are, pallor, coldness, 
and tendency to syncope; failure of the pulse; pain and oppres- 
sion at the precordium ; orthopnea; gasping and suspirious res- 
piration ; feeble, fluttering, rapid, and irregular action of the 
heart; weak but sharp sounds, both resembling the second, or 
of a foetal character; with a history of recent and acute accession. 
The actual condition of the lungs and pleure, the area and degree 
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‘of precordial dulness, and the absence of chronic valvular lesion, 
must be duly considered, as precluding acute pulmonary conges- 
tion, effusion into the pleure or pericardium, and endocardial 
thrombosis. 

The following case will serve to illustrate the foregoing re- 
marks, although I was not afforded the opportunity of verifying 
the diagnosis. It is an example of the affection in an extreme 
and fatal form. 


Case LXVIIL—WMyocarditis ; Left Hemiplegia ; Death on the 
siath day of Illness. 


On Sunday morning, March 9th, 1873, in consultation with 
Drs. McVeagh and More Madden, I saw Mrs. P., aged about forty- 
_ two years, and a chronic invalid from uterine derangement. On 

the Tuesday preceding she had called at Dr. McVeagh’s residence 
in a fainting condition. He had her removed to her home, and 
witnessed in the course of that day several paroxysms of aggra- 
vated cardiac asthma, accompanied with severe precordial pain. 
‘She complained of numbness in the left hand and foot, and sud- 
denly lost the use of the left side of the body. 

When I saw her, she was propped up in bed, pale, onl gasping 
for breath. The surface was cold, and there was no pulse to be 
felt at the wrists. Precordial dulness was not extended, and 
there was no perceptible cardiac impulse. The heart was acting 
with slight irregularity, at the rate of 160 in the minute. The 
sounds were both clear, but remarkably faint. The characters 
of the heart’s action were very similar to those of the foetus im 
utero. 

Doctor MeVeagh suspected endocarditis with cerebral embo- 
lism. She had been taking small doses of grey powder; the 
precordium had been blistered and subsequently dressed with 
mercurial ointment, and champagne was being freely adminis- 
tered. Digitalis was suggested by Dr. Madden, and approved 
of by me. It was accordingly given in Mv doses, with Mx of 
spirit of chloroform every second hour. Other treatment con- 
tinued. 
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She died of asthenia on the following day, and no examination 
of the body was made. 

Doctor McVeagh’s diagnosis of primary endocarditis was, I 
have no doubt, correct. The absence of murmur, in the state of 
extreme debility of the heart in which the patient was examined 
by me, is not unusual, even in cases of chronic valvular lesion. 
I regard the case, then, as an example of primary acute inflam- 
mation of the endocardium, rapidly and fatally implicating the 
substance of the heart. 


Case LXVIIL—Albuminuria ; Paroxysmal Dyspnea and Mitral 
Systolic Murmur ; subsequent Development of Presystolic Mur- 
nur ; Hypertrophy of the Heart, and Consecutive Endo-Myo- 
carditis; Mitral Stenosis; Death. 


The wife of a medical man residing in the country was 
brought to me by her husband, in May, 1873. She was pallid, 
and ‘suffered from occasional palpitation and a feeling of un- 
easiness about the heart. There was sufficient evidence of hy- 
pertrophy of the heart. A bitter tonic with steel was directed 
to be taken, and an opiate plaster to be applied to the precordium. 

On the 26th of February, 1874, I again saw this lady, in con- 
sultation with Dr. Denham and her husband. She had been 
confined, under Dr. Denham’s care, three weeks previously, of 
her second child, which was living, and healthy. For some time 
before confinement the feet and legs had been swollen. The urine 
was 1:027 in sp. gr., dark brown, acid, and contained a good deal 
of albumen, some epithelial casts, broken epithelium, and blood 
corpuscles. She had, nevertheless, a favourable confinement. 
The cedema had in some degree subsided, and the urine assumed 
a more natural appearance, when she began to complain of great 
oppression about the heart, and occasional difficulty of breathing. 

When I visited her she was pale and agitated. The feet and 
legs were remarkably anzemic, considerably swollen, and readily 
pitted on pressure; there was orthopncea; the breathing was 
rapid, and the slightest effort, even that of speaking, brought on 
a paroxysm of dyspnoea, during which respiration became still 
more rapid; she gasped for breath, moaned deeply, flung her 
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arms about, and demanded to be lifted upright, and that air 
should be admitted ; the chest heaved, the nares were dilated, 
and the face wore an expression of great fear and anxiety. This 
condition passed away after about two minutes; but the slightest 
disturbance or excitement, even that involved in applying the 
stethoscope to the precordium, brought it on again. The pulse 
was 120, and small, but regular. Precordial dulness was ex- 
tended to the left. ‘The action of the Inez was tumultuous, but 
feeble. There was a slight “jogging” or double impulse, and 
the sounds of the heart were obscure, and scarcely audible. The 
stomach was intolerant of everything taken, and the bowels 
were confined. A laxative enema was administered, and digi- 
talis, in doses of M_xx of the tincture, was tried; Los the atomael ; 
immediately rejected it. 

On the following day, a musical systolic murmur was audible 
at the apex. The patient having had no sleep for several nights, 
a sedative draught, consisting of Hoffman’s anodyne and Battley’s 
liquor of opium, of each N_xx, was prescribed as a hypnotic. 

On the following day I learned that she had slept nearly the 
entire night in the horizontal position, and within the preceding 
twenty-four hours she had only one paroxysm of dyspncea. 

Up to the present date (March 4th, 1874) she has continued 
to take this draught at night, and with the same benefit. She 
is now taking quinine and spirit of nitrous ether. There is an 
increase in the quantity of urine passed; the cedema of the feet 
is less; the pulse has improved in volume, and is now only 96, 
and the chest may be examined without inconvenience. 

There has been for the last few days only one paroxysm, which 
occurred on the evening of the 3rd of March, and was very 
severe. In the course of that evening also the patient was for — 
some time incoherent. She can take and retain solid food, and 
sleep in the horizontal posture, but only on the right side. The 
breathing is short, and the cardiac signs remain as last described; 
subsequently, a well pronounced and harsh presystolic murmur 
became audible, and continued up to her death. This murmur 
could not have existed in May, 1873, and its suppression in 
February, 1874, is readily Sepia by the weakness of the 
patient. 
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I haye no doubt as to the nature of the case, the most note- 
worthy feature in which is the great relief from the urgent symp- . 
toms of paroxysmal dyspncea, cardiac oppression and palpitation, 
which was derived from the use of opium and Hoffman's ano- 
dyne ether. 

She died on the 25th of May, with signs of effusion into all the 
serous cavities. The body was not examined. 


“Myocarditis may be fatal in the first stage, or that of active 
congestion, by paralysis of the heart and asystole; or it may 
lead to: 

1. Abscess. 

2. Purulent infiltration. 
3. Ulceration. 

4, Fibroid transformation. 
5, Aneurism. 

Abscess of the heart, according to Rindfleisch, consists of pus 
corpuscles, albuminoid molecules, oil globules, and the débris of 
disintegrated muscular fibres. It is generally surrounded by a 
very soft layer of reddish grey material; it may detach the endo- 
cardium, or force its way between the lamelle of the auriculo- 
ventricular valves, it may burst into the pericardium and so 
cause rapid death, or likewise into one of the cavities, most fre- 
quently the left ventricle, and cause pyzemia or embolism in 
some portion of the systemic arterial circulation. It may lead 
to aneurism, by communicating with one of the chambers ; and, 
finally, its contents may be inspissated and encysted, undergo 
caseous change, and be thus tolerated by the heart. The small 
and disseminated foci found in the substance and on the surface 
of the heart in connexion with pysemia, puerperal fever, glan- 
ders, and other forms of blood-poisoning, consist of aggregations 
of wibriones, which ultimately penetrate the muscular fibres, and 
usurp the place of the sarcous elements.* 

Doctor Moxon reports a case of pyzemia in a girl aged nine 
years, arising from suppurative periostitis of the thigh, cranium, 
and hand, in which multiple abscesses were found in the walls 
of the ventricles of the heart and in the kidneys; one of the 


* Opus citat., p. 275, et sequent. 
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former was on the point of bursting into the pericardium, which 
. was inflamed and rough with lymph, and contained several 
ounces of turbid liquid. He adverts to the connexion between 
suppuration of the periosteum and that of the kidneys and heart, 
and remarks that it is so constant that he believes “when peri- 
ostitis, with pyzemic symptoms, is the cause of death, abscesses 
in the heart and kidneys may be expected to be present.”* 

Examples of both abscess and purulent infiltration are given 
in the preceding pages. I need not, therefore, further dwell 
upon that result of acute inflammation of the heart in this 
place. Ulceration is a less common consequence. The follow- 
ing is a good example from Dr. Stokes. 

A youth of eighteen years contracted a violent pericarditis 
from sleeping on the damp grass while the body was still warm 
after active exercise; the disease proved fatal in a little over a 
week. His suffering from cardiac anguish was extreme. On ex- 
amination of the body, general hemorrhagic pericarditis was re- 
vealed. The heart was covered with layers of chocolate-coloured 
lymph, and exhibited several patches of superficial ulceration 
from two to three lines in diameter, and of equal depth, engag- 
ing the false membrane and penetrating into the substance of 
the softened heart. The muscular structure was dark, but less so 
towards the inner surface. He quotes from Testa an example 
of ulcerative endocarditis in the body of a lady of twenty-eight 
years of age. After death there was found acute endocarditis of 
the left ventricle, with ulceration extending far into the aorta, 
causing rupture of the latter into the pericardium and death by 
hemorrhage. The heart was fatty.+ 

Morgagni witnessed several examples of ulceration of the 
heart, both external and internal ;t so likewise did Bonetus.§ 

Laennec mentions an example of ulceration in an hypertro- 
phied heart ; the ulcer was one inch long, half an inch broad, and 
four lines deep. Death took place by rupture of the heart. There 
was, during life, no evidence of this formidable lesion. || 

* Medical Times and Gazette, September 28th, 1872. 
+ Opus citat., p. 109, et sequent. 
+ De Sedibus et Causis Morborum, 


§ Sepulchretum. 
|| Opus citat, 
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_ Hope regards ulceration as the most common cause of rupture 
_ of the heart. 

Walshe says there may be secondary ulceration of the heart, 
from pyzemia or phlebitis. He likewise alludes to veritable apo- 
plexy by extravasation into the substance of the heart, as a con- 
sequence of softening.* 

Myocarditis may become chronic and lead to fibroid transfor- 
mation, to a greater or less extent, of the walls of the heart ; 
a condition appropriately designated “ cirrhosis” of that organ 
by Bristowe. This is usually partial, and localized near the apex 
or in the papillary muscles, and may result in shortening of these, 
contraction of the ostia, or annular constriction of the infundibu- 
lum of the right ventricle. The latter lesion is rare in the adult, 
but not so in the infant. Aneurism of the heart may likewise 
be a consequence of fibroid transformation of its walls, from 
localized chronic myocarditis. 

In the treatment of myocarditis, the urgency of the symptoms, 
and the serious consequences in prospect, demand the most 
prompt and decisive measures. I would commence by the ap- 
plication of a dozen leeches over the precordium, and would re- 
peat this measure on the following day, if relief from dyspnea 
and cardiac oppression were not in the interim obtained and 
the pulse had not improved in volume and rhythm. A succes- 
sion of light, warm poultices should be applied over the leech 
bites to encourage the flow of blood ; or, if the weight of a poul- 
tice be objected to, a layer of cotton wadding or of spongio-piline 
may be substituted. After the abstraction of blood, the patient 
should be quickly brought under the influence of mercury; and 
the readiest mode of effecting this object is that recommended 
by Dr. Law, and known as his method, which consists in the 
administration of very small doses of calomel at short inter- 
vals. I usually give half a grain of calomel, with two grains of 
sugar or a grain of James’ powder, every hour, and I find that 
twelve such doses usually suffice to produce mild mercurial action. 
Alcohol, in the form of wine or spirits, in very minute and oft 
repeated doses, is absolutely necessary to sustain the weak and 
failing heart. The quantity should not exceed a teaspoonful of 


* Opus citat., p. 260, et sequent. 
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whiskey or brandy, given with water, or the equivalent of wine, 
every half hour, lest it. accumulate in the blood and irritate 
the inflamed structures; the endocardium and lining membrane 
_of the aorta being, in many cases, at the same time inflamed. 
Opium is necessary to procure sleep. A grain of the watery ex- 
tract, or Mxx of Battley’s sedative, may be given, and may be 
repeated in two hours if not efficacious. If pericarditis consti- 
tute a principal, or even an important element of the case, a 
large blister should be applied early over the region of the heart. — 
Alkaline beverages, such as soda, Seltzer, or Carrara water, should 
constitute the drink. These may be given with milk or a small — 
quantity of claret. In the stage of convalescence, quinine, strych- 
nine, and iron should be given in combination, somewhat as fol- 
lows: B Sulph. quinis, grs. xxiv; Sulph. ferr. granulat., grs. viii; 
Liquor. strychniz (B. P.), Mxl; Acid. sulphur. dil., 1_xx; Syrupi 
limon., 3ij ; Aquee font., q.s. ad 3viij. St. coch. mag. ter in dies. 
The occurrence of a rigor, accompanied with vomiting, might be 
regarded as indicating the occurrence of suppuration, and the 
symptoms of pyzemia, supervening upon those of myocarditis, as 
evidence that pus had found entrance into the circulation. Very 
little is, however, known from actual observation, of the symp- 
toms of this accident. ; 

Anewrism of the heart was a term employed by Corvisart to 
designate a state of dilatation of the chambers, with enlargement 
of the heart. The term aneurism is not now so employed, “ di- 
latation,’ with or without hypertrophy, supplying a terminology 
adequate to the expression of these various conditions. By “aneu- 
rism of the heart” is now understood a yielding and pouching of 
a limited portion of the wall of one of its chambers, by which a 
sac is formed, communicating with the interior of the heart, and 
usually, but not necessarily, projecting from its outer surface. 

The causes which may give rise to aneurism of the heart, and 
in the order of their frequency, are the following: 

1. Chronic endo-myocarditis, leading to fibroid transformation 

of a limited portion of the walls. 

2. Ulcerative endocarditis. 

3, Partial rupture of the wall on the internal surface, includ- 

ing the endocardium, 
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4, Bursting of an abscess into one of the chambers of the 

heart, and entrance of blood into the cavity of the abscess. 

5. Discharge of an hydatid cyst into one of the chambers, and 

entrance of blood into the hydatid cyst. 

Of 74 cases collected from various sources by Thurnam,* the 
left ventricle was the seat of aneurism in no less than 58. In 
these 58 cases there were 62 aneurisms, inasmuch as the disease 
was multiple in 4. 

The composition of the sac-walls in the 62 aneurisms was as 
follows: In 15 it was composed of muscular fibres and the peri- 
cardium ; in 4, of the endocardium and pericardium only; and in 
25, of all the structures of the heart; hence he concludes the 
greater number is, in the first instance, “true.” In a few, the 
walls of the sac had undergone cartilaginous or calcareous trans- 
formation. An adherent pericardium, which was present in 21 
of these cases, affords the principal protection against rupture of 
the sac externally. This accident occurred in only 1 of the cases 
of adherent pericardium collected by Thurnam, and in this soli- 
tary instance the fatal extravasation took place into the left 
pleural cavity. The contents of the sac were composed of lami- 
nated fibrin in 23 instances, and in 17, of dark clotted blood. 

As to the seat of aneurism, Breschet held that it was nearly, 
if not entirely, confined to the apex of the left ventricle. 

Thurnam declares this to be too exclusive. It was located at 
the apex of the left ventricle in 27 out of the 58 cases already re- 
ferred to; at the base of the left ventricle, in 21 of these cases; 
and at an intermediate portion of the ventricle in 15. The in- 
terventricular septum was the seat of the aneurism in 3 cases. 

He has collected 9 examples of aneurism of the left auricle. 
Of these, 8 were examples of general dilatation of the sinus, and 
1 only consisted of a circumscribed projection of the wall of the 
sinus, as large as a nut, and containing dense laminated fibrin. 
All 9 cases were connected with narrowing of the mitral orifice, 

In reference to this last observation I would remark, that 
where mitral stenosis exists the usual condition of the left 
auricle is that of excentric or dilated hypertrophy. 

He justly regards inflammation of the structures of the heart 


* Medico-Ohirurgical Transactions, vol. xxi, 1838. 
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as the most frequent cause of aneurism, by leading to fibroid 
transformation and pouching of the wall within a limited area, 
This is usually of rheumatic origin. Such is likewise the opinion 
of Rindfleisch. As to sex, Thurnam says that of 40 cases in 
which the sex is mentioned, 30 were males and 10 females; 
whereas, in arterial aneurism males are oftener affected than 
females, in the proportion of 8 to 1 according to Hodgson, and 
11 to 1 according to Lisfranc. The size of the tumor varied 
from that of a hazel-nut to that of the ventricle. : 

The disease is most common between the ages of twenty and 
thirty years, and again, in advanced life; whereas, according to 
Sir A. Cooper and Bizot, arterial aneurism occurs most frequently 
between thirty and fifty years. Mechanical injury, violent fits of 
anger, forcible straining whilst the breath is retained, and such 
causes, may likewise give rise to the disease. 

Flint gives 5 examples of aneurism of the heart from his own 
experience.* Of these, 3 were in persons advanced in years, and 
in 2 instances the age is not stated. Three were males, 1 was 
a female, and the sex of the fifth is not given. The left ven- 
tricle was the seat of the disease in all; the apex in 2, and the 
base in 3 instances. The size of the tumor did not exceed that 
of an English walnut. The walls of the sac were composed of 
the pericardium and endocardium in 2 cases, and of the peri- 
cardium and muscular substance in 1. They were calcareous in 
1, and in the fifth the composition is not mentioned. In 2, the 
contents of the sac were laminated. In 1, the state of the heart 
as to volume was normal, and in 2 it was greatly enlarged; but 
in both of these, valvular disease was likewise present. The 
symptoms and signs were in all neutral, or non-suggestive of the 
lesion actually present. 

In regard to diagnosis, Dr. Flint expresses himself as follows: 
“The existence of this lesion is hardly determinable with posi- 
tiveness during life.” 

Thurnam says : “ The diagnosis of aneurism of the heart must, 
in the present state of our knowledge, necessarily remain very 
doubtful. Indeed, it is not to be expected that a diagnosis will 
ever. be effected without the aid of information to be derived — 


* Opus citat., p. 117. 
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from acoustic and manual examination.” The symptoms, as 
_ classified by him in the order of their frequency, are as follows : 
Dyspnoea, in 15 instances; precordial pain, 14; dropsy, 10; 
palpitation, 9; anxiety, 8; syncope or syncopal tendency, 3. 

From the particulars of 51 cases collected by himself, Dr. Quain 
concludes that cardiac aneurism is almost equally distributed in 
the five decades from twenty to’ seventy years, inclusive. Of. 
these cases, 1 occurred in a child of twelve years, and 1 in a per- 
son aged eighty-two years. He further concludes that the la- 
bility of females is to that of males as 1 : 3; a proportion identical 
with that given by Thurnam. As to the cause of the lesion: in 
32 cases, of which he possessed the history, it arose from ulce- 
rative endocarditis in 3 instances; from circumscribed fibroid 
transformation in 21; from bursting inwards of a cardiac abscess 
in 2; and from circumscribed fatty softening in 6. 

In reference to situation, it is generally in the left ventricle ; 
out of a total of 303 cases referred to by him, in which it was so 
situate, it was located at the apex in 138; at the base in 101; 
and intermediately between these points in 67. The duration 
is, he thinks, doubtful, because the diagnosis is not practicable. 
It is usually fatal by rupture, or by impeding the movements of 
the heart.* 

Dr. Cragie gives a list of 20 cases, including 1 observed by 
himself; in this instance the aneurism was situated at the base 
of the septum ventriculorum, was large enough to contain a wal- 
nut, and projected into the right ventricle, which was thereby 
contracted.+ 

Mr. Hodgson has published an example of aneurism engaging 
the apex of the left ventricle, nearly as large as the ventricle itself, 
and filled with laminated fibrin like an ordinary arterial aneu- 
rism. The sac was very thin, and contained no visible muscular 
fibre. The apex is, in his judgment, the usual seat of this lesion ; 
and fibroid transformation of the wall, and tubercular deposit, its 
most common cause. } 

Mr. Higham Hill gives the case of a female, aged sixty-five, 
and thin, who was suddenly seized with acute pain in the region 

* Lumleian Lectures, Lancet, March, 1872. 
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of the heart, accompanied with dyspncea and vomiting. When 
seen by him, she was in a state of collapse, breathing with diffi- 
culty, and inclinéd to vomit. There was still pain in the region 
of the heart. The action of the heart was regular, but very weak, 
There was no murmur. She rallied under stimulant treatment, 
but died suddenly, twenty-four hours later, by hemorrhage into 
the pericardium through a rent in the right auricle, which com- 
municated with another rent two inches lower down on the 
internal surface of that chamber. The wall of the auricle be- 
tween these two openings was dissected into two layers. There 
was general fatty degeneration of the heart, the left side being 
hypertrophied and the right side atrophied.* The absence of 
murmur in this case can be explained only by the situation of 
the aneurism, the force of contraction of the right auricle being 
inadequate to the production of a murmur. ; 
Staff-Surgeon M‘Nalty recently published an example of 
aneurism of the left ventricle, arising, as he supposes, from 
syphilitic deposition in, and consequent fatty degeneration of, 
the heart.+ The patient was a soldier, aged twenty-eight years, 
of very intemperate habits, and repeatedly the subject of syphi- 
lis, for which he was treated in hospital no less than twelve dif- 
ferent times. No suspicion of cardiac disease would seem to 
have been entertained. This man was found insensible in bed, 
and died soon afterwards. An aneurism of the size of the end of 
the thumb projected from the apex of the left ventricle. Its 
walls were very thin and devoid of muscular structure, and from 
its cavity, which communicated with the left ventricle, and was 
lined by laminated fibrin, a devious passage led beneath the vis- 
ceral pericardium to the base of the ventricle, and here an open- 
ing had been formed into the sac of the pericardium, through 
which a fatal hemorrhage, amounting to four ounces, had taken 
place. The muscular structure of the heart had undergone fatty 
degeneration ; and throughout its substance, but chiefly in the 
walls of the left ventricle, a yellowish-white deposit, apparently 
“ oummatous” was presented, partly in nodules and partly dif- 
fused, Examined microscopically, this deposit was found to 


* British Medical Journal, April 12th, 1878. 
+ Medical Times and Gazette, June 14th, 1873. 
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consist mainly of ovoid cells in an obscurely fibrillated stroma. 
_ The aorta, above the valves and in the transverse portion, was 

atheromatous. Doctor M‘Nalty is of opinion that the case was 
one of primary syphiloma of the heart, followed by fatty dege- 
neration and aneurism of the left ventricle. 

Inflammatory softening of the heart is, in my judgment, the 
most frequent cause of aneurism of its walls ; but I cannot agree 
in the opinion expressed by Dr. Milner Fothergill, that the 
“yielding and pouching of the wall take place during diastole.”* 
I am satisfied it occurs during systole. 

The treatment of aneurism of the heart should be conducted 
on the same principle as in dealing with aneurism of the aorta; 
namely, mental and physical excitement should be strictly 
avoided, and lamination of the contents of the aneurism should 
be promoted by all suitable measures. No means are more effi- 
cacious for this purpose than iron, and nutritious diet; alcoholic 
stimulants being strictly prohibited. Eminently unpromising 
though these cases be, they are not absolutely beyond hope; as at 
least one example of cure by calcareous transformation of the sac, 
and solidification of its contents, has been recorded by Dr. Wilks. 

In the two following cases are presented the only examples of 
cardiac aneurism which have come under my notice. The first, 
for the advantage of witnessing which I am indebted to Doctor 
Stokes, was not primarily cardiac; and in the second, the diag- 
nosis rests upon physical evidence exclusively, as, fortunately, 
an opportunity for testing it by post mortem examination has not 
been afforded. 


Case LXIX.—Varicose Anewrism of the Heart. 


A man, aged thirty-one years, a strolling musician of very in- 
temperate habits, was examined by me at the Meath Hospital, 
on the 4th, and again on the 6th of February, 1871, by the kind 
permission of Dr. Stokes, under whose care he was. Six years 
previously he had been treated by Dr. Hudson in that hospital 
for an affection of the heart, from which date, till seven weeks 
prior to his second admittance, on the 18th of January, 1871, he 
had enjoyed good health with the exception of slight dyspnea. 


* The Heart and its Diseases, 1872. 
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About that time, after hard drinking and exposure to severe 
cold, his breathing became more oppressed and his feet swollen, 
He was now, by the advice of a dispensary physician, put under 
the full influence of mercury, and not deriving benefit therefrom, 
he sought admittance for the second time into the Meath Hospital. 

When I first visited the man his condition was the following: 
The face and neck were puffed and livid; the lower limbs con- 
gested and swollen; there was urgent dyspneea, which was accom- 
panied by constant teasing cough. The lungs were cedematous 
and the liver engorged. The pulse was 108, weak, and irregular. 
Precordial dulness was extended, and the cardiac impulse dif- 
fused. At midsternum, a strong fremitus was perceived by the 
hand, and here, likewise, a double “booming” murmur was heard; _ 
the first was systolic in rhythm, and the louder of the two; the ~ 
second was diastolic, and both completely replaced the normal 
sounds of the heart. The poor man informed me, that for some 
weeks previously he had been himself greatly disturbed by these 
sounds, which he compared to those made by “a woman churning.” 

On the occasion of my second visit, two days later, the fre- 
mitus was not to be felt at midsternum; but, in this situation, 
the double murmur was still audible, although manifestly by 
transmission only, and much less distinct; whilst at the apex, 
which pulsated feebly in the fifth interspace and nipple-line, two 
murmurs of identical quality and rhythm, but much louder, 
were heard. I was informed by Mr. Murphy,* the efficient and 
accomplished clinical clerk, that previously to that day a very 
faint and soft blowing murmur was alone audible at the apex. 
No abnormal impulse was anywhere detected. Both murmurs 
were distinctly audible over the entire left front, but not in the 
left back, or anywhere on the right side of the chest. There was 
no dysphagia, and no difference in the respiratory sounds on the 
two sides. I made the presumptive diagnosis of aneurism of the 
‘primary portion of the aorta, opening into one of the ventricles 
of the heart. 

The patient died a few days subsequently, and the details 
of the case, with the viscera, were laid before the Pathological 
Society, on the 18th February, 1871, by Dr. Stokes, from whose 


* Now a distinguished officer in the Indian Medical Service. 
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report the following particulars are borrowed. “The aorta was 
greatly dilated, and its tunics much diseased. From the anterior 
' wall of the vessel, close to the semilunar valves, there sprang an 
aneurism which had attained nearly the size of a tennis ball; it 
may be said to have arisen from one of the sinuses of Valsalva. 
In its posterior wall there was arounded opening through which 
a goose-quill could be passed. This aperture established a com- 
munication between the aneurismal sac and the right side of the 
heart, for the opening conducted into the conus arteriosus of the 
right ventricle, immediately below one of the semilunar valves of 
the pulmonary artery. The sac, which did not contain coagula, 
lay within the pericardium.” (Vide Figs. XLIL and XLIIT.) 





Aneurism of heart. Posterior view. (Case 69.) 

At the request of Dr. Stokes, and with the permission of the 
President, I made the following remarks, as quoted from the Pro- 
ceedings of the Society,* in reference to the grounds upon which 
the diagnosis of aneurism of the aorta, communicating with one 
of the ventricles of the heart, was based. “Dr. Hayden said he 
had but little to add to the very clear statement which Dr. Stokes 
had made with regard to this extremely interesting case. If he 
could correctly analyze his own impressions, and it was not 
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always easy to do so in retrospect, he might say that the impres- 
sion of aneurism had existed in his mind from two sources, The 
first was that the murmur of exit was of a character which he had 
never heard in association with simple valvular disease. There 
had been a tendency of late to decry the independent value of the 
quality of a murmur, but he had always held that this was of the 
utmost importance in diagnosis. The murmur of exit at the base 
was of a splashing character, or such as would result from the 
sudden entrance of a body of liquid into a dense-walled and re- 
sounding cavity. Secondly, he inclined to the opinion that this 
murmur was not due to obstruction at the aortic orifice, mainly 
because it was not transmitted into the carotids. This seemed a 
point of some interest in differential diagnosis. He had not met 
with a single example of systolic murmur at the base, proved by 
dissection to have been due to disease of the aortic valves, in 
which the murmur was not distinctly transmitted into the caro- 
tids ; this he regarded as a crucial test in doubtful cases. He had, 
however, repeatedly met with examples of basic systolic murmur 
not transmitted into the vessels of the neck; but in all such 
cases the cause of murmur resided in the aorta itself, and not in 
the valves. On the second day he examined this case, he found 
that the changes Dr. Stokes mentioned had taken place in the 
interim ; namely, complete transfer of fremitus from the base to 
the apex of the heart. On the second day, likewise, the murmur 
that had existed at the base at the date of the first examination, 
was audible there only by transmission, and was now, according 
to his judgment, heard at the apex with undiminished intensity 
and unaltered character. This seemed to him a confirmation 
of his original view ; for he could not, on any other assumption, 
comprehend the sudden and complete transfer of the thrill and 
murmur from the base to the apex of the heart. He could not, 
in short, reconcile these two facts with any other view save that 
of aneurism. Of course the diagnosis was rather presumptive 
than positive; that is to say, that the perfect confidence which 
one feels in dealing with familiar facts, was not experienced, 
owing to the rarity and eccentric character of the phenomena 
here presented. With the above reservation, the diagnosis was, 
great dilatation and advanced atheromatous transformation of the 
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Fic. XLII. 


ING 





Aneurism of heart. Interior of right ventricle. (Case 69.) 

aorta, and aneurism of the aorta in the vicinity of the valves, estab- 
lishing a communication with one of the ventricles of the heart.” 

Iam indebted to Dr. Stokes for the use of the engravings 
from which the annexed impressions (Figs. XLII. and XLIIL), 
illustrative of the foregoing case, have been taken. Fig. XLII. 
represents a posterior view of the heart and aneurismal sac un- 
opened; and Fig. XLIIL shows the interior of the right ven- 
tricle, with the aperture in the septum ventriculorum immediately 
below the right sigmoid valves, by which the aneurism had es- 
tablished a communication with the right ventricle. 


By the kindness of my colleague, Dr. Nixon, under whose 
care the patient was admitted, I have had frequent opportuni- 
ties of examining the following very interesting case. For the 
diagnosis I am alone responsible. 


Cass LXX.—Double Apea-Murmur ; Diastolic Apex-Thrill ; Re- 
duplication of Second Sound. Diagnosis: Anewrism of the 
Left Ventricle Located at the Apex, and Mitral Regurgita- 
tion. 


James T., aged seventeen years, porter in a merchant’s store, 
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was admitted into the Mater Misericordiz Hospital, under Dr, 
Nixon, in the last week of May, 1873. He was delicate looking, 
with red hair, and very pale skin. Seven years previously he 
had an attack of rheumatic fever, in the course of which the 
heart was probably engaged, as he spoke of pain and distress 
experienced at the time in the precordial region. Six months — 
prior to the date of admittance, he began to suffer from great 
weakness and shortness of breath. 

When I examined him, the pulse was exceedingly weak and 
irregular, and not registerable at the wrist. The cardiac pulsa- 
tions were 120 in the minute, irrecular, unequal, and intermit- 
ting. Respiration 24. Precordial dulness somewhat extended 
to the left inferiorly. Apex-pulsation in the sixth inter-space, — 
half-an-inch outside the nipple-line. The hand placed here ex- 
perienced a “buzzing” thrill, synchronous with diastole, and ac- 
companied by a movement of elevation and expansion over a — 
space about the size of a shilling. At the point of apex-pulsation 
a double murmur was heard. The first was strictly systolic in 
time, soft, and blowing in quality. At a subsequent examina- 
tion (11th June) it was of a musical character; it replaced the — 
first sound, was loudest at the apex, and was likewise audible in 
the left axilla and back. The second murmur was postdiastolic, 
in the sense of accompanying the latter element of a double 
second sound ; it was of a slightly booming character, and was 
strictly confined to the area of apex-pulsation. At the base 
an ill pronounced first sound was heard ; also a double second — 
sound, the latter element of which was remarkably loud and 
sharp in the pulmonary artery. 

The boy is still (June 13th, 1873) under observation. The 
grounds upon which the diagnosis of aneurism of the left ven- 
tricle at the apex was made, are briefly the following. The dia- 
stolic murmur was of strictly apex-origin; an apex diastolic (not 
postdiastolic) murmur, is one of the rarest phenomena in cardiac 
acoustics, and can, in my judgment, only be due either to an ab- 
normal communication between the aorta or pulmonary artery 
-and one of the ventricles, as in Case 69, or to an aneurism spring- 
ing from the wall of either ventricle. The former supposition was 
Oyriouly excluded in this case, and the latter alone remained 
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to explain the phenomenon. ‘This supposition was in my mind 
raised to conviction, by the existence at the apex of a diastolic 
impulse, of limited extent and expansile character, accompanied 
by a buzzing thrill, and by the elongation of the heart without 
aortic patency. That the systolic murmur was due to mitral re- 
gurgitation, I considered proven by its being audible in the 
axilla and left back, and by the intensification of the second 
sound in the pulmonary artery. 

For the two following illustrations of the action of the heart 
and pulse in the preceding case, I am indebted to Dr. Nixon. 


Fie. X LIV. 





James T. 
Cardiac tracing. Aneurism of left ventricle of heart. (Case 70.) 


Fie. XLY. 





James T. 
Pulse tracing. Cardiac aneurism. (Case 70.) 


Wounds of the heart* may be considered under two heads ; 
namely, those implicating the pericardium alone, and those en- 
gaging the heart. 

Wounds of the pericardium are most serious ; they are scarcely 
less fatal than wounds of the substance of the heart. They 
very rarely occur without implicating the heart itself, owing 
to the close adaptation of the investing membrane to the con- 

* Though not belonging to the category of “ Diseases of the Substance of the 
Heart,” wounds of that organ will be most conveniently discussed in this chapter. 
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tained organ, equally in systole and diastole. Not only, how- 
ever, may the pericardium be wounded without injury to the 
heart, but the heart may be wounded, even mortally, whilst the 
pericardium has sustained no apparent injury; having yielded 
before the impingent body, such as a bullet or other blunt mis- 
sile or weapon, and been driven by it into the wound of the heart, 
At least four such examples are on record: one by Borellus; 
one by Professor Holmes of Montreal; one by Dr. Ward of Man- 
chester, and a fourth by Dr. Fraser of the London Hospital. In 
the first case, which was described by Latour, a person was shot 
by a ball, and lived for three or four hours, The pericardium 
was found pushed into the wound in the heart, and, though 
filled with blood, was itself uninjured.* 

Sir A. Cooper relates the following case of wound of the pe- — 
ricardium. A man was wounded with a reaping-hook which 
penetrated the pericardium ; he survived about three weeks. A 
mixture of blood and pus was found in the pericardial sae. 

Hennen relates the following. A man received a bayonet 
thrust through the diaphragm; he survived three months, and 
then died of pneumonia. The pericardium was Supeneuer but — 
the heart was uninjured. 

Doctor Parkes gives a singular case of this kind. A juggler, 
whilst exhibiting the trick of swallowing a sword two feet long, 
three inches broad, and round and blunt at the extremity, find- 
ing the weapon stopped low down in the cesophagus, violently 
pushed it onwards, and wounded the pericardium at its reflec- _ 
tion from the right auricle. He immediately jumped from the 
ground, and fainted. Thirty minutes afterwards he complained 
of pain in the region of the heart and a systolic frottement was 
heard at the apex; this was double on the following day, and 
audible over the entire precordium. Percussion-sound was ab- 
normally clear, no doubt from the presence of air in the pew 
cardium. Death took place on the third day. 

Wounds of the heart may be conveniently divided into pene- 

* For the references to these cases, as well as for information of the utmost yalue 
on this subject generally, I am indebted to the able and exhaustive article of Mr. 
J. F. West (St. Bartholomew's Hospital Reports, vol. i., 1870). 


+ Chelius’ Surgery, vol. i., p. 454. 
t Transactions of the Pathological Society of London, vol. iii., p. 41. 
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trating and non-penetrating; and again, each of these classes may _ 

or may not be associated with transjixion of the heart. 
"Wounds of the heart, of whatever kind, may be immediately 
or within a few minutes, fatal from hemorrhage. They may be 
proximately fatal, on reaction supervening, by dislodgment of a 
clot from the wound, or by pressure upon the heart from a co- 
agulum formed in the pericardium, the result of a gradual oozing 
of blood from the wound; or remotely, by inflammation of the 
pericardium or the heart,-or by the structural alterations result- 
ing therefrom. 

Fatal primary hemorrhage usually proceeds from the cham- 
bers of the heart ; but, when fatal at a later period, the bleeding 
is most frequently derived from a wounded vessel in the walls 
of the heart or chest. 

Hippocrates declared that wounds of the heart were always 
fatal; whilst Galen held the modified opinion that penetrating 
wounds alone were instantly mortal, especially those of the left 
ventricle. 

Ambrose Paré was the first who recorded an authentic case of 
wound of the heart ; in that instance the wound was the result 
of a sword-thrust, and was large enough to admit the finger. 

Muler recorded an example of wound of the right ventricle, 
the subject surviving sixteen days. 

Job a Meeckren recorded the first case of traumatic pericar- 
ditis ; and Morgagni was the first who showed that hemorrhage 
into the pericardium was fatal by impeding the motions of the 
heart.* 

The right ventricle, from its situation, is the part most fre- 
quently wounded. Next in frequency the left ventricle. The 
auricles, owing to the protection afforded them by the sternum, 
are least frequently the subjects of mechanical injury ; but wounds 
of them are always penetrating, and yield the most copious and 
rapidly fatal haemorrhage, owing to the extreme thinness of their 
walls. 

Out of 121 cases collected by Jamain, the right ventricle was 

* Raynaud, Nowreau Diction. de Médecine, et de Chirurgie Pratique, vol. viii., 


article “Coeur.” Also Jamain, “'Thése de Concours pour l’Agregation,” Sur les 
Plaies du Ceur. 


768 DISEASES OF THE SUBSTANCE OF THE HEART. 


wounded in 43 instances; and of those collected by Olivier, 61 
in number, it was the part injured in 23 instances. "Wounds of 
this chamber are nearly always produced by penetrating wounds 
of the chest; whilst those of the left ventricle have occasionally 
resulted from the passage of foreign bodies from the cesophagus 
or the stomach. 
Wounds of the pleure and lungs constitute the most frequent, 
and likewise the most formidable, complication of wounds of 
the heart. They are almost invariably fatal when complicating 
wounds of the heart of whatever kind. Penetrating wounds of 
the lung may be readily diagnosed by the escape of bubbles of — 
air from the external wound, and by the occurrence of heemop- 
tysis. Wounds of the heart, however, do not admit of such ready — 
or facile diagnosis. When instantly fatal, unless the superficial © 
wound be directly over the heart, it will be impossible to affirm 
with confidence that death was caused by injury to that organ. 
When death follows at a more remote period, the difficulty of 
positive diagnosis will not be so great; because time will have 
been allowed for the development of physical signs, and for the 
due estimation of the symptoms and other evidence actually pre- 
sent. 
The symptoms and signs indicative of wound of the heart are 
the following. Faintness, or actual syncope; terrified expression 
of face; pallor; quick and feeble pulse; fluttering action, and 
sometimes pain in the region of the heart; sighing respiration ; 
cold surface ; weak voice and great thirst; and occasional nausea 
and vomiting. The sounds of the heart are indistinct, and a 
“whirring” murmur like that of varicose aneurism is sometimes 
heard when the cavities have been penetrated, as mentioned by 
Jobert; but, manifestly, this phenomenon belongs exclusively to 
cases where a communication exists between two of the cham- 
bers, as justly remarked by Mr. West. The percussion phenomena 
vary between complete dulness, where the pericardium is full of 
blood, and tympanitic resonance, where it is distended with air, 
whether this be obtained directly from the exterior, or indirectly 
by communication with the lungs or alimentary canal. In the 
latter case there will be cough and hemoptysis, or haematemesis 
and passage of blood by stool. Copious hemorrhage from the ex- 
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ternal wound does not prove that the heart has been implicated, 
as it may proceed from wound of the internal mammary or an in- 
tercostal artery, or from a wound of the lung. Bleeding from any 
of these sources, but especially from the heart itself, whether 
penetrated or not, is often profuse and quickly fatal. Oftener 
still it ceases on the occurrence of syncope, only to return with 
reaction. The external bleeding may be trivial, even whilst a 
fatal heemorrhage into the pericardium is actually in progress. 
The mind is usually clear to the end. After the second day the 
danger of death from hemorrhage, whether by syncope or by me- 
chanical arrest of the heart’s action from clot in the pericardium, 
may be regarded as past. From the second to the fourth day, 
however, pericarditis may be apprehended, and, when it does 
supervene, its presence will be announced by physical signs 
identical with those which characterize the idiopathic form of 
the affection, allowance being made for the possible presence of 
blood or air within the sac of the pericardium. ‘The results are 
likewise similar; that is to say, adhesion, serous effusion, suppu- 
ration, or ulceration, may follow traumatic inflammation of the 
pericardium as they do that which arises idiopathically. The 
two latter results are, however, more. common when a wound 
has been the cause of inflammation; because, in such case, air 
has found access to the serous cavity, and the irritation arising 
from its presence has been aggravated by that of decomposing 
blood. 

Penetrating wounds, if not immediately fatal, may give rise 
to endocarditis, and, more remotely, to disorganization of the 
valves ; to softening and ulceration of the heart, or to aneurism 
of its walls. Finally, embolism of the systemic or pulmonary 
arteries may likewise arise from this cause. 

The prognosis is always unfavourable, whether the wound be 
penetrating or not; a fatal result may, and generally does, fol- 
low wounds of the parietes of the heart implicating a coronary 
artery, the opinion of Senac to the contrary notwithstanding. 
Where primary hemorrhage is not fatal, the proximate or re- 
mote consequences usually lead to early dissolution. 

Chassaignac mentions a case in which the apex of the heart 
was torn off by a pistol-ball. There was no external hemorrhage 
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or hemoptysis; but the patient died of pericarditis on the fifth 
day.* 

Nevertheless, examples of complete recovery aoe wounds of 
the heart have been fully authenticated. Brugnoli, of Bologna, 
gives the case of a man who was stabbed with a knife in the left 
side of the chest, and died nineteen years and seven months sub- 
sequently. A scar was found on the anterior wall of the right 
ventricle, and the corresponding parts of the septum ventriculo- 
rum and mitral valve, so that the heart must have been all but 
transfixed.} 

Mr. Callender has likewise recorded an example of recovery 
after a deep wound of the heart. A young man who had a 
needle fixed in his coat, had it driven into his chest in a scuffle, 
Nine days afterwards he applied at St. Bartholomew’s Hospital, 
complaining of palpitation and pain extending from the apex of 
the heart to the left axilla, and along the inner side of the left 
arm as far as the elbow. Chloroform was administered, and an 
‘incision having been made in the fifth intercostal space, where a 
slight prominence was felt, a needle, nearly two inches long, was’ 
extracted. The point of the needle had manifestly been deeply 
fixed in the apex of the heart, for, after the “eye” had been ex- 
posed by division of the superficial structures, it described curves 
forwards and inwards, corresponding to the movements of the 
heart. Pain ceased immediately on the removal of the needle, 
a single drop of blood only oozed from the puncture, and perfect 
recovery followed at the end of four weeks. 

Bullets may be encysted in the substance of the heart for 
many years. Balch reports a case where a bullet was lodged in 
the heart for twenty years,t and Professor Hamilton, of New 
York, gives another, in which a bullet lay in the apex of the 
heart for thirty years.§ 

Latoni gives the following case. A soldier received a gun-shot 
wound in the chest, from the effects of which he completely re- 
covered, Six years afterwards he died of a disease unconnected 





* Gazette des Hépit. September 4th, 1858. 

+ Presse Méd. Belg., July 20th, 1862. 

t American Journal of the Medical Sciences, July, 1861. 
§ Medical Times and Gazette, January 26th, 1867. 
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with his former injury. At the examination of the body, a bullet 
was found encysted in the wall of the right ventricle, near the 
apex of the heart, and resting upon the septum ventriculorum.* 
Finally, in the hearts of animals of chase, and in game of various 
kinds, bullets have been found, which must have been lodged in 
the substance of the organ for a considerable period, without caus- 
ing permanent impairment of the health or activity of the animal. 
Of this, the case of the stag mentioned by Harvey, in the heart 
of which a bullet was found lodged, furnishes an example. 

Dupuytren insists upon the possibility of superficial wounds 
of the heart not giving rise to serious hemorrhage, owing to the 
peculiar arrangement of the fibres by which such wounds are 
likely to be rendered valvular.t In contrast to such wounds, Mr. 
Adams { directs attention to those implicating the aorta or pul- 
monary artery, which are invariably and rapidly fatal, from the 
absence of any such arrangement of their fibres by which he- 
morrhage from them could be arrested. In support of this 
statement, he quotes the case of a young woman who died from 
a penetrating wound of the aorta by a needle, one hour after the 
accident. Three or four punctures were found in the aorta, half 
an inch above the valves: The pericardium contained about a 
pint of clotted blood.§ 

In such cases as those above mentioned, in which foreign 
bodies are lodged in the substance of the heart, acute thoracic 
inflammation, even though apparently the most trivial, is likely 
to assume a very unfavourable character and prove rapidly fatal. 
Injury to the lung or pleura most seriously aggravates the danger 
of wounds of the heart. 

In the treatment of wounds of the heart, exploratory probing 
should be scrupulously avoided, as likely to be mischievous, by 
dislodging clots, and favouring a return of haemorrhage. 

The positive indications are, firstly, to favour the formation of 
a clot in the wound, with the view of staying the further loss of 
blood; secondly, to prevent its dislodgment when formed ; and, 

* Diction de Med. et de Chirurg. Pratiques, tom. iv., p. 258. 

+ Legons Orales. 

{ Dublin Medical Press, April 3rd, 1861. 


§ Medical Circular, January 25th, 1860; and Dublin Hospital Gazette, February 
Ist, 1860. 
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thirdly, to watch for, and promptly meet, symptoms of inflam-— 
mation. : 

With the first mentioned object. in view, ice should be ap- 
plied over the wound, which must be quickly closed, and not 
afterwards disturbed, unless great dyspnoea occur, or other eyi- 
dence of copious hemorrhage into the pericardium be pre- 
sented. In that case it may be necessary cautiously to remove 
the clots, which impede the motions of the heart. Foreign bodies 
should be carefully removed, without violence, and, as far as 
possible, without causing further loss of blood. Complete rest 
should be enjoined, and restorative measures cautiously adopted — 
in view of the danger of secondary hemorrhage from reaction. 
Acetate of lead should be given to favour coagulation, and mor- 
phia, by the mouth or sub-cutaneously, to moderate nervous 
excitement. Leeches may be necessary to avert or subdue sub- 
sequent inflammation, but general blood-letting should be de- 
precated. With the same object in view, mercury should be 
given. In the after treatment of the case, it may be necessary 
to remove serous effusion from the pericardium by mechanical 
means; but, this should be done with caution, considering the 
danger of secondary hemorrhage from disturbance of the clot in 
cases still recent, and of exciting primary or secondary inflam- 
mation. 

The weapons, or implements, with which wounds of the heart 
have been inflicted are of the most varied character. Thus, 
knives of various kinds, swords, bayonets, stilettoes, cobbler’s 
awls, sharp iron bars, reaping-hooks, needles, thorns, fish-bones, 
and fractured ribs, have been the agents employed, or accidentally 
brought into requisition. 

Mr. Adams gives the particulars of a case of wound of the 
heart by a fractured rib. The subject of the accident was the 
riding mare of a medical man. The animal, whilst moving at a 
rapid pace, fell under its rider, a heavy man, but was able to re- 
sume the journey. Twenty-five minutes afterwards it staggered 
and fell, and quickly died in convulsions. A double fracture of 
one of the left ribs was found, and the sharp end of the detached 
fragment had entered the pericardium, and wounded the coro- 
nary vein, whence a fatal hemorrhage had proceeded.* 


* Loco citat. 
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Fischer gives a table of 452 cases,* 87 of which he divides into 
three categories, according to the period of advent of syncope. 
Of these 87 cases, syncope was immediate in 30, and lasted 
from two minutes to four hours; in 38 instances, collapse was 
postponed for a short period; in 19 instances it was still later 
in appearing, and was due probably to dislodgment of the clot; 
it occurred in a few cases so late as the twenty-eighth day, when 
it was fatal. 

In regard to seat of injury, Jamain, as quoted by West, gives 
the particulars of 121 cases. 


OF THESE, THE 
Right ventricle was wounded in ... ... 43 instances. 
Left ventricle... Ae 600 sss 28 _ ¢3 
Right auricle = 
Left auricle =< 
Point and base of heart 
Interventricular septum 
Both ventricles ... 

Both auricles 

Left auricle and ventricle esteovede 
Whole heart destroyed 

Coronary artery .. 200 
Without precise senmton of seat .., 
With no information as to site 


bo oh HH Ht © pp WP OO 


a 


121° 


Of Olivier’s 61 cases, the right ventricle was the seat of i Eye 
in 23, and the left ventricle in 12 instances. 

The following Table, intended to show, first, the seat of in- 
jury ; secondly, the nature of the wound; thirdly, the period of 
subsequent survival of the patient ; fourthly, the immediate cause 
of death ; and, fifthly, the proportion of recoveries, has been con- 
structed from the statistics of Mr. West, the records of the 
Dublin Pathological Society, and from Zhe Medico-Chirurgical 
Transactions of London, conjointly. 


* Holmes’ Surgery, second edition, yol. ii. 
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MALFORMATION OF THE HEART. 775 


The subject of malformations of the heart would be more ap- 

propriately discussed in a special treatise on pathology, than in 
"a work designed mainly to present a clinical exposition of car- 
diac disease. However, it demands some notice, both because it 
is the necessary complement of any work on this subject de- 
signed to be even approximately complete, and because it repre- 
sents a disturbing element in diagnosis. 

Andral and Paget have classified congenital malformations of 
the heart under the three heads of “ defective,” “ excessive,’ and 
“perverted ” development. 

Peacock, whose work* constitutes the great repertory of our 
knowledge of this subject, following Breschet, adopts the divi- 
sion into “misplacements,” “malformations,” and “ irregulari- 
ties,” both in regard to the heart and the great vessels connected 
with it. “en 

Misplacements are of two kinds; viz., (a) within the thorax ; 
and (6) outside the thorax. 

Malformations he regards as essentially due to arrest of de- 
velopment, and he classifies them according to the period of foetal 
life at which the arrest occurs, into: (@) Those due to arrest of 
development from the fourth to the sixth week; scarcely any 
trace of the septum between the right and left chambers as yet 
existing, the aorta and pulmonary artery imperfectly evolved, or 
the primitive arterial trunk even still retained. (6) Those which 
arise from arrest of development occurring from the sixth to the 
twelfth week; the septa being imperfectly formed, and the aorta 
and pulmonary artery more or less perfectly developed. (c) Those’ 
which are due to arrest at a still later period; the septa being com- 
plete, and the origin of the vessels normal, but in which from 
disease, the ordinary post partwm changes have not taken place. 

“ Trregularities” are of two kinds; viz., (a) those arising from 
premature closure of the foetal passages, and (0) from anomaly 
in the number or form of the valves. 

Imperfection of the pericardium has been illustrated by several 
cases recorded by Bristowe, Baly, Peacock, and others. In these 
the pericardium was represented by a crescentic fold, placed 
usually behind the heart; it is the product of arrested develop- 


* Malformations of the Human Heart, second edition, 1866. 
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ment of the pericardium from the sheath of the great vessels, in 
the direction downwards. : 

A biloculate condition of the heart has been repeatedly met 
with. In some cases rudimentary septa existed, and one or two 
ventricular vessels were always found. When only one, it cor- 
responded to the aorta or pulmonary artery, according to the yen- 
tricle represented by the vessel actually present; and from this 
single vessel systemic or pulmonic branches were given off, as 
the case might be. 

In triloculate hearts there are two auricles and one ventricle, 
the auricular septum being imperfect, and that of the ventricles 
either entirely absent or rudimentary. There are, in such cases, — 
usually two auriculo-ventricular openings, but sometimes only 
one. Most frequently two vessels arise from the common yen- 
tricle ; but, occasionally one only is so given off, representing the 
aorta, and from this the pulmonic vessels are supplied with blood 
through the ductus arteriosus. Patients with this anomaly have 
lived to the age of twenty years. } 

In the quadriloculate heart, the auricular, or the ventricular 
septum, or both, may be imperfect. The defect is most fre- 
quently found in the “undefended space” at the base of the in- 
terventricular septum, where naturally the wall consists only of 
two layers of endocardium, some fibrous tissue on the left side, 
and a few muscular fibres on the right. In this situation the 
opening is usually triangular, but occasionally it is oval or 
round. The aorta and the pulmonary artery are distinct, but 
the latter is often rudimentary, the pulmonary vessels being de- — 
rived from the ductus arteriosus. The foramen ovale, as well as 
the ductus arteriosus, may be pervious; the ventricular septum 
is misplaced, usually deviating to the left, so that the aorta 
arises in part or wholly from the right ventricle, and the latter 
chamber, having imposed upon it the duty of carrying on the 
double circulation, is greatly thickened and dilated, whilst the 
left ventricle is imperfectly developed or rudimentary. 

Hunter was of opinion, and Peacock likewise holds, that the 
primitive defect consists in contraction of the pulmonary artery, 
in consequence of which the septum, still incomplete, is pushed 
to the left by the great pressure of the blood, whilst the aorta 1s 
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drawn to the right, the passage of blood preventing the comple- 
tion of the septum. 

Meckel, on the contrary, maintains that defect and deviation 
of the septum are the primary anomalies; the blood of the right 
ventricle, finding a ready escape through the aorta, the pulmo- 
nary artery remains undeveloped. 

The obstruction may.be located at the infundibulum, and con- 
sist of thickening of the endocardium and hypertrophy of the 
muscular wall; it may exist at the arterial ring, from contrac- 
tion of the fibrous zone; at the free edges of the valves by co- 
hesion of the segments, or in the artery beyond the valves. 

An example of perforate interventricular septum, unaccom- 
panied by any other lesion of the heart, has been published by 
Dr. Habershon.* The subject was a man, aged fifty-four, of in- 
temperate habits. He was attacked with cough, dyspneea, and 
hemoptysis, after exposure to cold ; dropsy quickly followed. A 
systolic murmur was heard to the right of the sternum, at the 
ensiform cartilage, and in the left axilla and back. After the 
man’s death, a funnel-shaped opening, a quarter of an inch in 
diameter, was found in the base of the septum ventriculorum. 
That a current passed through this opening, from the left to the 
right side, was concluded both from the conformation of the 
passage, and from certain markings exhibited by a fibrinous de- 
posit upon the adjacent segment of the tricuspid valves. In re- 
ference to cases of this kind, Dr. Habershon remarks, that the 
patients may enjoy tolerably good health till an attack of bron- 
chitis deranges the pulmonary circulation. 

Atresia of the pulmonary artery may be due to the presence 
of a septum or diaphragm at the orifice, or to atrophy and closure 
of the vessel itself. Im such cases, the ventricular septum may 
be incomplete; the aorta communicating with the right ven- 
tricle, and carrying on the pulmonary circulation through an 
open ductus arteriosus, the right ventricle being hypertrophied, 
and the left auricle and ventricle atrophied. These cases are the 
most numerous. In other instances the ventricular septum is 
complete, whilst the foramen ovale is open, and through it and 
the ductus arteriosus the pulmonary circulation is carried on; 


* Guy's Hospital Reports, vol, xvii., 1872. 
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but when, in these cases, the ductus arteriosus is impervious, the 
circulation is maintained through supplementary branches from: 
the aorta or left subclavian artery supplied directly to the lungs, 
or through dilated bronchial arteries. In these latter cases the 
right ventricle is only rudimentary, and closure of the pulmo- 
nary artery took place, presumably, after completion of the sep- 
tum ventriculorum. : 

The subjects of these malformations rarely survive even for a 
few days; but, in one such instance at least, life has been pro- 
longed to the tenth month. 

Partial or complete closure of the right and left auriculo-ven- 
_ tricular orifices, and of that of the aorta, but not in the same 
subject, have been repeatedly demonstrated. Where the tricus- 
pid orifice was partially or totally obstructed, the circulation was ~ 
carried on through an open foramen ovale and ductus arteriosus, 
the latter receiving its supply through the aorta. In cases of 
obliteration of the mitral opening, the passage of blood was from 
the left to the right auricle; the foramen ovale and ductus arte- _ 
riosus being patulous, and the latter receiving its blood from the 
aorta by inversion of the current, as in the former case, whilst 
the aorta arose from the right ventricle. 

Where the aortic opening was closed, the circulation had been 
carried on from the left to the right ventricle through an im- 
perfect ventricular septum, and thence through a patent ductus 
arteriosus into the descending aorta; here the current was divi- 
ded into two portions, one conducted upwards through the arch 
and into its branches, and the other downwards. ‘The subjects 
of these malformations usually die within a few days of birth. 

Premature closure of the foramen ovale and of the ductus arte- 
riosus is not rare, but both lesions are seldom witnessed in the 
same subject. 

In the former case, the right auriculo-ventricular opening, and 
that of the pulmonary artery, are very large, the right auricle is 
dilated, and the right ventricle dilated and hypertrophied ; the 
left auricle and ventricle are hypertrophied, the cavity of the 
latter nearly obliterated, and the left auriculo-ventricular opea- 
ing proportionately reduced in diameter. The systemic circula- 
tion, which is highly venous, is carried on mainly through the 
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ductus arteriosus. Infants so affected have lived only a few 
hours. 

When the ductus arteriosus has been prematurely closed, the 
foramen ovale has remained open, and the ventricular septum 
imperfect. In such cases the right ventricle freely communi- 
cates with the aorta; both are very large, as likewise are the tri- 
cuspid orifice and the right auricle, whilst the left cavities are 
much reduced. A minute driblet of blood is supplied to each 
lung through the corresponding lateral branch of the pulmonary 
artery. Persons so affected rarely live beyond a few days. In 
some instances life has been prolonged to several months, and in 
one case to sixteen years. oN s 

Patency of the foramen ovale may arise from: (a) disproportion 
between the opening and the valve ; this may be the consequence 
of absolute enlargement of the opening, of imperfect development 
or absence of the valve, or of both combined; (0) from perfora- 
tion of a valve otherwise competent; (c) from laxity of a well 
formed and fully proportioned valve, owing to excessive length 
of the cornua; and (d@) from simple non-adhesion of the valve. 

Examples of the first three kinds are rare, and are associated 
with. other serious malformations of the heart, whilst instances of 
the last are sufficiently common. 

Doctor Mayne has recorded an interesting case of imperfection 
of the inter-auricular septum, the result of congenital deficiency 
of the operculum at the foramen ovale. A female, aged thirty- 
five years, suffered from cardiac distress, accompanied by obscure - 
eardiac symptoms. There was wandering pain in the chest, 

accompanied with palpitation and short dry cough, and the 
countenance was pale (not cyanotic). Respiration was tranquil. 
The pulse was regular, soft, small, and ranging from 80 to 90 
. inthe minute. The patient was lethargic, and slight exertion 
quickened the pulse and the respiration. The jugular veins 
were not distended, nor did they pulsate, and there was no 
dropsy. Perspiration was constant and offensive, but other ex- 
cretions were scanty ; appetite indifferent. General pulmonary 
resonance ; respiratory murmur feeble, and but slightly aug- 
mented by deep inspiration or by coughing ; no rales ; precordial 
dulness extended; cardiac rhythm normal, and no fremitus. A 


780 DISEASES OF THE SUBSTANCE OF THE HEART, 


loud brut de souflet, accompanying the first sound, was localized 
at the sternal end of the left fourth costal cartilage. The second 
sound was distinct and normal. The patient lived two years 
subsequently, and died, suddenly, whilst crossing the court yard 
_ of the hospital. 

The right auricle was found to be thick, and of twice its nor- 
mal capacity ; an opening as large as a half-crown piece existed 
in the septum auricularum. The edges of this opening were 
smooth, and not even the rudiment of a valve existed in con- 
nexion with it. The ven cave were small, the tricuspid orifice 
was large, and the right ventricle, which alone formed the apex 
of the heart, was dilated and thickened. The pulmonary artery 
and its orifice were very large. The left auricle was of the usual 
size, but the pulmonary veins were large. The left ventricle was 
small, and its walls were thin. The mitral orifice was contracted, 
and the mitral valve thickened. The aortic orifice was small, and 
the valves healthy. The ductus arteriosus was pervious.* In 
this case contraction of the mitral orifice was evidently the pri- _ 
mary malformation, and the blood must have circulated from 
the left to the right side of the heart, through the open foramen 
ovale, whilst a very minute quantity only passed through the 
left ventricle.+ 

In reference to the foregoing most interesting case, Dr. Mayne 
remarks, that the feeble character of the respiratory murmur was 
most probably to be attributed to the arterial quality of the 
blood circulating through the lungs. In this opinion I quite 
concur, From the rhythm and seat of the murmur heard, and 
the small quantity of blood that must have passed through the 
mitral orifice at each systole of the left auricle, I conclude that 
the murmur was due to the passage of a current from the left 
into the right auricle, through the open foramen ovale. In that 
case, however, I would have expected that its rhythm should 
have been presystolic. 

Peacock holds that closure of the foramen ovale is due partly 
to contraction of the opening, and partly to shortening and ap- 
proximation of the cornua, by the oblique and horizontal bands 


* Dublin Journal of Medical Science, vol i., 1841, and Proceedings of the Dublin 


Pathological Society, vol. ii., p. 35. u . 
+See J. F. Meckel, Zabulw Anatomico-Pathologice, fig. ui., plate i. 
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of muscular fibre described by Senac as intersecting the cornua, 
and running across the valve parallel to its free margin. The 
contraction of these fibres results partly from distension of the 
left auricle after birth, and in some degree also from stimula- 
tion by contact of arterial blood. 

Persistence of the ductus arteriosus may result from: (a) obstruc- 
tion in the lungs at the time of birth; the foramen ovale will, in 
this case, be likewise open; (0) obstruction at the left auriculo- 
ventricular opening ; the foramen ovale is also open in this 
case ;* and (c) obstruction at the orifice of the aorta, or in the 
descending portion of that vessel, the ventricular septum being 
also defective. 

Excess or deficiency in the number of the semilunar valves may 
arise from congenital malformation, or from subsequent disease. 
The former is less frequent, and, when present, it is usually 
found at the pulmonic orifice. Of 41 such cases reported by 
Peacock to the Pathological Society of London in 1851, 9 only 
were examples of excess in the number of segments, and 8 of 
these were located at the orifice of the pulmonary artery. 

Excess in the number of segments seldom gives rise to obstruc- 
tion, and, scarcely ever, to incompetency of the valves. Excess 
is, therefore, less often associated with serious organic disease 
_ of the heart than is defect in the number of segments, the latter 
being very seldom met with unaccompanied by the general re- 

sults of valvular obstruction or incompetency. 

The valves, both auriculo-ventricular and arterial, may be re- 
presented by a single curtain with a round or triangular aperture; 

or by two segments, one of which is duplicate by fusion. Dis- 
ease may, however, give rise to corresponding changes. 

Atrophy of the valves, by defect of the fibrous layer, or of the 

serous investment at the free edges, may also be met with. . 
Irregularity in the origin, cowrse, and distribution of the aorta 
and pulmonary artery is rare. The vessels have been found trans- 
posed, the aorta arising from the right, and the pulmonary artery 
from the left ventricle. This condition is usually associated with 
patency of the foramen ovale and ductus arteriosus, and with an 
imperfect state of the septum ventriculorum. It may or may 


* Vide Dr. Mayne’s case, antea, 
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not be accompanied by complete transposition of the viscera; 
more frequently it is not so accompanied. 
The most common anomaly of these vessels consists i in partial 
or complete closure of the aorta at the point of junction of the 
ductus arteriosus ; the lower portion of the body being supplied 
with blood, wholly or in part, through the latter vessel. 
Defect or redundancy of the venw cave, and of the coronary 
vessels, and irregularities in their course and connexions, are rare. 
Cyanosis, cyanopathia, morbus coeruleus, or the blue disease, has 
been attributed by pathologists to two different, though fre- 
quently associated, causes; namely, general venous congestion, 
and intermixture of the venous with the arterial blood. 
The former doctrine was propounded by Morgagni, and sup- 
ported by Corvisart, Louis, Laennec, Cruveillier, Valleix, Hasse, 
Rokitansky, Joy, and Moreton Stillé. The latter, by Dr. Hun- 
ter, Meckel, Gintrac, Paget, Williams, Hope, J. Crampton, and 
Walshe ; also, with some modification, by Bouillaud and Forget. 
Peacock adopts the former view, which is also mine. : 
Peacock attributes the greater degree in which cyanosis is 
manifested in cases of malformation, to its being in such cases 
congenital ; the integument being thinner, and the capillaries 
more dilatable in the infant than at a later period of life. 
Cyanosis is most frequently congenital, or exhibited in the first 
years of life. In the latter case it is either developed gradually, 
or manifested quite suddenly. In mature age, however, it may 
be primary ; it is then the result of shock, or of a severe blow ~ 
upon the chest. According to Stillé* it has been met with in 
association with the following lesions and anomalies. 
1. Dilatation and hypertrophy of the right chambers of the 
heart. 
. Contracted state of the left chambers. 
. Heart with only one cavity. 
. Heart with two cavities, an auricle and a ventricle. 
. Heart with three cavities, two auricles, and one ventricle. 
. Persistence of the foramen ovale, or a cribriform auricular 
septum. 
. Perforation or absence of the ventricular septum. 
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* American Journal of the Medical Sciences, new series, vol. viii., 1844. 
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. Dilatation of the aorta. 

9. Obstruction at the orifice of the pulmonary artery from 
contraction, or from adhesion or deficiency of the valves ; 
from cartilaginous or other growths at the orifice; or 
from closure by membranous septa. 

10. Persistence of the ductus arteriosus. 

11. Contraction of right auriculo-ventricular opening. 

12. Transposition of the aorta and pulmonary artery. 

13. Origin of these vessels from one ventricle. 

14, Origin of these vessels by a common trunk. 

15. Aorta supplying heart and upper limbs, and pulmonary 
artery supplying remainder of body. 

16. Aorta giving off the pulmonary branches. 

He has examined upwards of 80 cases, and adverts to 5 out of 
this number, in which cyanosis existed, without any lesion or 
defect which would admit of intermixture of the venous and 
arterial blood. He arrives at the following general conclusions. 

1. There is no proportion between cyanosis and the degree in 
which the blood is mixed. | 

2. Complete admixture of the blood may take place without 

_ eyanosis. 

3. Cyanosis depends essentially upon any cause which, acting 
at the centre of the circulation, is competent to produce 
capillary venous congestion. 

The most frequent cause is obstruction of the pulmonary artery, 
which, in some form, existed in all the cases collected by him, 
except 9; in these, an equivalent condition was found in the 
existence of other organic lesions. 

Out of a total of 40 cases of congenital cyanosis, the pulmo- 
nary artery was partially obstructed or impervious in 28. 

In reference to the duration of life in the congenital cases, 
Stillé remarks that death took place before the age of twenty 
years in 27 instances out of 40. 

I am decidedly of opinion that cyanosis depends essentially 
upon capillary venous congestion, to whatever cause this may be 
due; and in holding this opinion I am happy to find myself in 
accord with two such eminent writers as Drs. Stillé and Peacock, 

It may be due to causes apparently the most opposite, but all 
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leading directly or indirectly to systemic venous congestion. T 
have known it to be caused by patency of the foramen ovale; 
serous effusion into the pericardium and both pleure ; enlarge- 
ment of the thyroid gland, both benign and malignant; and aneu- 
rism of the ascending aorta opening into the descending cava, 

The case just alluded to (see “Aneurism,” case of Michael W.), 
presented the most remarkable example of cyanosis which I have 
witnessed. The upper part of the body of the patient, a young 
man, was literally black, as if it had been thickly smeared over 
with dilute ink. . 

Even in cases of congenital malformation of the heart, leading 
inevitably to admixture of the venous with the arterial blood, it 
will be found, that although the ordinary condition of the body 
is one representing an imperfect circulation in respect to tempe- 
rature, ability to bear cold, tint of cutaneous and mucous surface, 
and activity of secretion and of mental faculties, yet that cya- 
nosis, or positive blue discoloration of the surface, is presented 
only when the mind or body is under excitement, 7.¢., when — 
general venous congestion is produced by quickened circulation. 

Threspectively of cyanosis, which is a symptom of much too 
general import to possess any special diagnostic value, congenital 
malformation of the heart, involving direct communication be- 
tween its opposite sides, is characterized by certain general fea- 
tures which can scarcely be misunderstood. These are indicative 
of a circulation, not only feeble and imperfect, but liable to par- 
oxysmal derangement of an aggravated character. Thus, the ~ 
temperature is below the normal standard, secretion is sluggishly 
performed, the mental faculties are dull, the surface is pallid or 
dusky, and the temper is either singularly passive, or morbidly — 
irritable. Under excitement of any kind which is capable of 
quickening the circulation, the surface of the body, and especially 
that of the face and neck, becomes swollen and livid, the breath- 
ing rapid and laboured, and the action of the heart tumultuous; 
convulsive seizures, not unfrequently fatal, are of ordinary oc- 
currence, under such circumstances. 

Sir Dominic Corrigan exhibited before the Dublin Pathological 
Society* the heart of a girl, aged eleven years, who had been 
cyanosed at intervals from her birth. The foramen ovale was 

* January 9th, 1858. 
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patent. During the patient's last illness it was remarked that 
cyanosis appeared only when she sat up; in the recumbent pos- 

’ ture the colour of the surface was natural. This, he remarks, 
together with the absence of capillary congestion, distinguishes 
true cyanosis from that due to simple congestion. 

A murmur may, under these circumstances, be likewise de- 
veloped, the rhythm and site of which will depend upon the 
lesion actually present. I do not think a murmur is necessarily 
associated with patency of the foramen ovale. I have not met 
with a single example of it which was clearly traceable to this 
anomaly as its cause. On the contrary, the three subjoined 

eases, in each of which, as judged by the symptoms and the post 

mortem appearances, a direct and free passage of blood from one 
auricle to the other must have taken place whilst the patient 
was under observation, afford negative evidence of the strongest 
kind. — 

Doctor J. W. Ogle furnishes some valuable evidence on this 
point.* He gives a list of 62 hearts examined with reference 
to the state of the foramen ovale. In 13 of these the passage 
was imperfectly closed ; it varied in size from a fissure or chink 
due to non-adhesion of the valve, to an oval or round aper- 
ture admitting the tip of the little finger. In none of these cases 
was there evidence of ulceration, or appearance of rupture of 
the valve, to account for the opening. The ages of the patients 
varied from sixteen to sixty years, the greater number being 
between thirty and forty years. Murmur was not noted in con- 
nexion with any of these cases, except one; in that solitary in- 
stance the murmur was diastolic, loudest at the root of the aorta, 
and manifestly due to inadequacy of the aortic valves, which was 
proved by post mortem examination to have existed. In 6 of 
these 13 cases, in all of which death was caused by various 
diseases unconnected in several instances with the organs of cir- 
culation, the heart had been carefully examined during life, and 
it is positively averred that no murmur whatever existed. 

A seventh example of similar import is quoted from Dr. Ogier 
Ward. It was that of an infant which died from symptoms of 
suffocation eleven days after birth, having been previously cya- 


* British Medical Journal, June 18th, 1857. 
50 
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notic; on this account the heart and lungs were carefully auscul- 
tated, but no murmur was detected. A congenital communica- 
tion between the trachea and cesophagus was found after death, 
The pulmonary artery was dilated, and the ductus arteriosus and 
foramen ovale were patent. 

As regards the treatment of cases of malformation, little needs 
to be said. It may be briefly summed up in the general rule, to 
avoid all causes of excitement, maintain a moderate temperature, 
promote the secretions, administer nutritious and digestible food, 
and, where congestion is extreme and threatens life by its excess, 
to draw blood in moderate quantity, by means of one or two 
leeches. Due precaution should be observed against dangerous 
or fatal hemorrhage, owing to the debility of the patient, and 
the occasional difficulty of arresting the bleeding. 

Subjoined are the details of three examples of this condition. 


Case LXXI.—Cyanosis ; Partial Suppression of Arterial Pulse 
in the Right Side of Head and Neck, and Right Upper Ex-. 
tremity ; General Dropsy ; Death. Fatty Degeneration of 
the Heart ; Concentric Hypertrophy of the Left Ventricle ;— 
Patency of the Foramen Ovale. . 


Kate B., aged twenty-five years, was received into hospital, 
February 24th, 1865. For some years previously her breathing 
had been short, and six weeks prior to admittance she caught 
cold and had cough with expectoration ; after a few days her 
breathing was greatly oppressed, and her feet began to swell. 
For three months she had not menstruated. Decubitus was ex- 
clusively sinister. The face was bloated, and of a purple colour, 
feet and legs swollen, right hand and forearm also cedematous, 
ascites, suffocative cough with mucous expectoration. Expira- 
tion prolonged. Pulse 132. The impulse of the heart was rather 
vigorous, but regular, and its sounds were normal. The supra- 
clavicular fossee were obliterated on both sides, and on the right 
side especially the jugular veins were greatly distended, but 
without pulsation; the apex of the lung was very prominent 
above the clavicle, and the superficial veins of the shoulder and 
chest were distended on the same side. On the left side of the 
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neck there was venous pulsation. The chest was universally 
resonant, and crepitant rales were everywhere audible. A blis- 
ter was applied to the chest, and small doses of ammonia and 
spirit of chloroform were given. 

On the 26th, the observation was made that carotid pulsation 
could not be felt on the right side, whilst it was distinctly per- 
ceptible on the left. (Cidema had disappeared from the right 
hand, but continued in the forearm. The bases of both lungs 
were crepitant, but not dull on percussion. Over the right cla- 
vicle and sub-clayicular space there was a shade of dulness 
There was no difference between the right and left radial pulse, 
or in the pupils, and no impairment of voice. 

March 6th. Pulse in left arm 120 and weak; scarcely to 
be felt on the right. Face greatly congested, especially on the 
right side, and carotid pulsation scarcely detectable by the finger 
or the ear on that side, whilst it was strong and visible on the 
left. Over the left apex of the heart there was a faint systolic 
murmur, but this was not elsewhere audible. Patient generally 
weaker, cough more troublesome. Urine free from albumen. 
The following mixture was now given: K Sulph. quiniz, ers. 
xij; Sulph. morphiz, gr. j; Acid. sulphur. dil, Mx; Aquee font. 
q.s. ad 3vj. A tablespoonful to be taken every third hour, to- 
gether with four ounces of wine within the same period. It was 
manifest that pressure was being made upon the arteria and 
right vena innominata by some solid body. 

7th. Arteries on left side of neck bounded with great vio- 
lence, but no pulsation existed on the right side. Death took 
place in the course of that day. 

The body was examined ten hours after sleet The thoracic 
viscera were alone inspected. ‘There were some old adhesions of 
the right lung, and in the apex of the left, which was puckered on 
the surface, a small mass of cretified tubercle was found. There 
were about two pints of serum in the left pleural cavity, and about 
half that quantity in the right. The bronchial membrane was con- 
gested. A mass of enlarged lymphatic glands occupied the upper 
portion of the anterior mediastinum, and was found to press upon 
the arteria and right vena innominata, and upon the descending 
cava. This circumstance afforded the only rational explanation 

50* 
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of the partial congestion and cedema of the right side, and of the 
partial suppression of pulse in the right carotid and subclavian 
arteries. The heart was somewhat enlarged in its transverse di- 
ameter, and its apex was blunted by excessive growth of the 
left ventricle. The right cavities were normal as to capacity and 
thickness of walls. The left ventricle was greatly hypertro- 
phied, its wall, a little below the base, being one inch thick, and 
its cavity contracted. The substance of the heart was pale in 
section, and some muscular fibres from the left ventricle, ex- 
amined microscopically, were found in the medium stage of fatty 
degeneration. The fibres retained their normal outline, but were. 
composed almost entirely of fat molecules. In a few situations, 
transverse strize were faintly visible. The valves were all healthy 
and competent. The interior of the aorta, throughout the arch, 
presented white streaks, as in the early stage of atheromatous 
change. By an oversight on the part of my resident pupil, the 
roots of the great cervical vessels, with the adjacent glands, were 
not preserved for examination. The foramen ovale was widely — 
patent ; the valve existed, but it was shrunken, and incompetent 
to close the opening. “2 

On the day preceding death, and on that day only, a faint 
murmur of systolic rhythm was heard over the left apex. No 
murmur was elsewhere, or at any other time heard, although the 
patient had been daily and carefully examined. This murmur 
was certainly mitral in origin, and, according to my view as pre- 
viously explained (p. 219), dependent upon mitral inadequacy — 
produced by yielding of the walls of a softened left ventricle at 
the acme of systole. 

The case may, therefore, be classed with those of Dr. Ogle, as 
evidence against the doctrine of systolic murmur from patency 
of the foramen ovale, even when this is accompanied by actual 
passage of blood directly from auricle to auricle. Direct transit 
of blood must have taken place in this case, at least during the 
few last weeks of life. Of similar import is the following case : 
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Case LXXII.—Ayperwemia of the Face and Neck; Orthopnea and 
Hemoptysis ; General Dropsy ; Albuminuria ; Hyaline and 
Fatty Renal Tube Casts ; Weak Action and Obscure Sounds 
of the Heart, but no Murmur; Death. Hypertrophy with 
Dilatation, and Fatty Degeneration of the Left Side of the 
Heart ; Widely Patent Foramen Ovale ; no Obstruction on 
the Right Side, and no Valvular Disease ; Congestion of the 
Lnwer and Kidneys. 


Mr. L., aged forty-nine years, of strong frame, and apparently 
of robust constitution, was admitted into hospital as a private 
patient, paying a stipulated sum for his support and attendance, 
on the 14th September, 1865.* He had lived freely, but had not 
drunk to excess; he had not had gout or rheumatism, neither 
of which was hereditary in his family. For several years pre- 
viously, he had experienced shortness of breath after active exer- 
cise, and about six months prior to admission he complained, for 
the first time, of palpitation. The breathing now became much 
oppressed, the lower extremities swollen, and he spat up a little 
florid blood on two or three occasions. He passed some weeks 
at Harrogate, where, according to his own account, a physician 
whom he consulted informed him that he was the subject of 
functional derangement, but not of. organic disease of the heart. 

When he first came under my notice, the following was his 
condition. Much nervous excitement; face rather florid; but not 
puffed ; tongue clean; bowels constipated and distended with 
flatus ; and some liquid in the sac of the peritoneum. Consider- 
able cedema of the trunk, scrotum, and lower limbs. Urine 
passed in moderate quantity, and loaded with lithates; its sp. 
gr. was 1:020, and it contained some albumen. Pulse 120, not 
strong, but regular, and equal at both wrists. Orthopncea, but no 
cough. Precordial dulness extended, especially upwards. No car- 
diac impulse to be felt; sounds rather dull and masked, but no 
murmur to be heard. The base of the right lung was dull, and 


* The arrangement under which persons in affluence were received into the 
Mater Misericordize Hospital as “ private patients’ was found to be attended with 
great inconvenience, and was much abused by those for whose benefit it was in- 
tended ; I rejoice to add, it has been long since abolished. 
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here respiration was associated with crepitus, whilst elsewhere 
percussion and respiratory sounds were normal, the latter some- 
what exaggerated on the left side. There was marked bulging of 
the right supra-clavicular fossa, to which the patient referred as — 
the seat of occasional pain and “beating,” the former extending 
down the right side and arm. The swelling was, however, reso- 
nant on percussion, yielded loud respiratory sounds, and was 
manifestly caused by ascent into the neck of the apex of the 
corresponding lung. Pupils slightly contracted and equal. The 
case was deemed very obscure, and no positive diagnosis was 
made. A diuretic and aperient pill, consisting of blue pill, squill, 
and digitalis, was given thrice daily. The lower and back part 
of the right side of the chest was dry cupped, the use of liquids 
was restricted, and perfect rest was enjoined. 

On the 18th he was much excited, and I discovered that he 
had secreted whiskey in his lock up, and taken about a pint of 
it in the course of the preceding night. Had spat up some florid 
blood. Prepuce punctured, and discharged a large quantity of . 
serum. To have half an ounce of the following every third hour. 
R Tinct. colchici., Mcxx; Potass. acetat., grs. cxx; Infusi ca- 
lumbee, q.s. ad Sviij. M. q 

19th. Medicine not taken; fully a pint of sherry consumed 
since yesterday, despite the remonstrance of his attendants. Col- 
chicum was now prescribed in form of pill, in combination with 
blue pill and compound squill pill. “ 

20th. Had passed a sleepless night, owing to pain and spasm 

in lower part of right side, extending to the liver. Urine passed 
in moderate quantity ; it was amber-coloured, acid, sp. gr. 1020, © 
and contained a good deal of mucus ; it exhibited under the mi- 
croscope octohedral crystals of oxalate of lime, a few epithelial 
cells studded with fat granules, some hyaline tube casts set 
sparsely with oil dots, and one of small size with perfect epithe- 
lium. Is much quieter, and feels better. Feces devoid of 
biliary pigment. 

25th. Spasm in region of heart last night. Urine increased 
in quantity to three pints, alkaline, and of sp. gr. 1015. To 
have ox gall, blue pill, and co. squill pill in combination ; after- 
wards a Seidlitz powder, and to be dry cupped over the heart. 
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Within the succeeding few days copious effusion of serum into 
the pericardium took place, causing great increase in the area of 
precordial dulness, which extended, on the 2nd October, up to the 
second intercostal space. Under the operation of a blister, and 
still more in consequence of an abundant discharge of serum 
through several small openings, formed by sloughing of the in- 
teoument of the legs, this was much reduced on the 4th, and at 
that date likewise cedema of the: genitals had entirely disap- 
peared. The urine was of sp. gr- 1:020; it was usually acid, 
but occasionally neutral, and once, at least, decidedly alkaline ; 
sometimes clear, frequently loaded with lithates, and in quantity 
about two pints in the twenty-four hours. Bowels generally 
constipated, and dejecta light in colour. During the last few 
days of his life respiration was greatly embarrassed, whilst the 
supraclavicular prominence, previously noticed on the right side 
had subsided. Sounds of the heart rather obscure. 

Death took place on the 5th October, consciousness having 
been retained to the end. 

The body was examined ten hours after death. Abdomen. 
Slight congestion of kidneys and of liver, the latter organ being 
somewhat enlarged. The kidneys, I regret to say, were not micro- 
scopically examined. Thorax. Right lung engorged, especially 
at the base, and dispersed throughout it were several nodules of 
extravasated blood. The heart was in excess of the average size; 
some fat on the surface. The foramen ovale was patent, admit- 
ting the point of the index finger. The left auricle and ventricle 
were hypertrophied. The right and left auriculo-ventricular 
orifices were much dilated. The pulmonary artery was some- 
what in excess of the usual diameter, but of normal size rela- 
tively to the ventricle. The aorta was of average size. Ductus 
arteriosus not examined. The valves were all healthy. The 
muscular structure of the left ventricle exhibited under the 
microscope complete fatty degeneration of the fibres, the out- 
lines being distinct, whilst of the greater number the centres 
were uniformly clear and structureless, presenting a few trans- 
parent oil dots. In many fibres the latter were disposed in 
linear order, some within, and others external to the sarcolem- 
ma. No striee whatever were visible. 
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There must have been a free passage of blood through the 
open foramen ovale, as there was no valve ; the current had most 
probably set in from the left to the right auricle, since the tint of 
the face was decidedly arterial, and the left auricle was hyper- 
trophied. There was primary disease of the kidneys, and hyper- 
trophy, with consecutive fatty degeneration and dilatation, of 
the left side of the heart. 


The following case affords a further example of the same 
kind ; viz., of passage of blood through the foramen ovale, with- 
out murmur. 


Case LXXIII.—Rapid Pulse and Embarrassed Respiration; Tu- 
multuous Action of Heart ; Crepitant Rales on Right Side ; 
Death. Tuberculosis of both Lungs, and Right Tubercular 
Pneumonia; Patency of Foramen Ovale from Non-Adhe- 
sion of Valve ; ieee? y of Left Ventricle; Valves all 
Healthy. 


Eliza R., aged eight years, an inmate of St. Clare’s Orphanage, © 
Harold’s Cross, was admitted into hospital under my care, May 
9th, 1866. Had been delicate from birth, and a fortnight pre- 
vious to admittance, was attacked with her present illness. She 
moaned constantly, the skin was hot and dry, and the lips were 
livid. Pulse 158. Respiration 60. The action of the heart was .~ 
tumultuous ; there was much tenderness in the precordial region, 
but no attrition-sound or cardiac murmur existed. Over the 
right back generally there was crepitant réle, but no percussion- 
dulness, and very slight cough. The right side was dry cupped 
posteriorly, and then poulticed with linseed meal and mustard, 
and small doses of grey powder and antimonial powder were 
given every third hour. 

Owing to the advent of diarrhcea on the 10th, mercurial in- 
unction was substituted for the preceding. The symptoms were 
then much ameliorated. 

On the 12th, however, respiration was again greatly embar- 
rassed. The face was remarkably congested, and of a leaden hue. 
Pulse 168. Right back still crepitant, but clear on- percussion. 
A blister was aprlied here, and other treatment was continued. 
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The diagnosis of central pneumonia on the right side, and probable 
patency of the foramen ovale was now made; the condition of the 
patient was most unpromising. 

She died on the afternoon of that day ; and twenty- four hours 
subsequently the body was examined. The lungs were of large 
volume, gorged with blood, and studded throughout with minute 
tubercle, which, in the right lung, had become aggregated in a 
few places, and was in process of softening. The superior and 
the central portions of the right lung had become solid; they 
sank in water, but not completely, as they floated in contact 
with the bottom of the vessel. The remainder of the right, and 
the entire of the left lung, though engorged, tuberculosed, and 
retaining the volume of full inspiration, were resonant on per- 
cussion, and floated in water. There was some liquid in the 
pericardium. A large mass of decolorized fibrin occupied the 
right auricle, and extended into the right ventricle. The fora- 
men ovale was patent. The spoon-shaped extremity of a large 
director readily passed through it from the right to the left 
auricle. The passage, which was covered by a valve, well- 
formed but non-adherent at its upper margin, led obliquely from 
below and from the right side upwards and to the left. The left 
ventricle was somewhat hypertrophied. The valves, both arterial 
and auriculo-yentricular, were all in a healthy condition. The 
spleen was rough upon the convex surface, and partially adhe- 
rent to the diaphragm, on which, to a corresponding extent, 
minute, pale, granular deposits of lymph were observable. The 
liver was large but healthy, as were likewise the kidneys. 

This case was an example of patency of the foramen ovale, en- 
tailing upon the child constitutional delicacy, but not giving rise 
to serious consequences, save, indirectly, by favouring tuberculi- 
zation of the lungs, till the occurrence of acute tubercular pneu- 
monia, The resistance then offered to the pulmonic circulation, 
by causing increased blood pressure in the right chambers, deter- 
mined displacement of the operculum, and so caused passage of 
blood directly from the right to the left auricle. Cyanosis then, 
for the first time, appeared. The pulmonary complication was the 
immediate cause of death. 


_ CHAPTER VII. 
DISEASE OF THE LINING MEMBRANE OF THE HEART. 


Unperr this head we will consider: (@) Endocarditis, and (6) 
Structural Disease of the Valves. 

Endocarditis may be either acute or chronic. In the acute 
form it is met with almost exclusively in connexion with articu- 
lar rheumatism, of which it constitutes the most formidable com- 
plication. It has occurred in 16 per cent. of Dr. Peacock’s cases, — 
or in the proportion of 1: 5'9.* Bamberger estimates the pro- 
portion at 1: 20. 

It occasionally, though very rarely, constitutes the only mani- 
festation of the rheumatic diathesis. I have met with a few such 
examples in persons decidedly rheumatic, as evinced by previous 
attacks of the disease in the ordinary form. It has been assumed — 
also that acute endocarditis may occur in the simple idiopathic 
form, that is, unassociated with other antecedent or concurrent 
cardiac lesion, and not attributable to any of the usual constitu- 
tional causes. I have never met with an example which could 
be fairly adduced in support of this doctrine, and I question its 
truth. 

It is not to be doubted that, in certain cases, pericarditis may 
arise from exposure of the body to cold, when over heated. Of 
this, Dr. Stokes has given a notable example, already referred 
to (p. 752). It occurred in the person of a young gentleman 
who, when much heated from athletic exercise, imprudently 
lay down and slept upon the ground without having dressed. 
But of endocarditis from this or any similar cause, there is not, 
as far as I know, an authenticated example on record. 

In rheumatism, the liability to endocarditis is in direct pro- 
portion to the severity of the articular affection, and the number 
of joints engaged; %.¢., it is proportionate, presumably, to the 


* Medical Times and Gazette, August 2nd, 1873. 
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quantity of the special morbific matter actually present in the 
blood. Next, in point of frequency, it occurs, although not so 
often as pericarditis, in connexion with Bright’s disease, and in 
this association it is usually fatal. It occurs, likewise, very fre- 
quently in measles, and less often in scarlatina, small pox, puer- 
peral fever, phlebitis, and pyeemia. In the two last mentioned 
connexions, the right side of the heart alone is usually engaged. 

M. Lancereaux has described a special form of ulcerative en- 
docarditis, which is produced, as he believes, by paludal miasm.* 
It usually engages the aortic valves in the first instance, but may 
extend to the mitral, and by preference to the anterior segment. 
The valves become swollen, and are soon studded with vegeta- 
tions, consisting of perishable embryonic tissue, which quickly 
undergoes fatty metamorphosis. The valves are then softened, 
and may be torn by the pressure of the blood; they may un- 
dergo ulceration, or become the seat of aneurism. Abundant de- 
posit of fibrin takes place upon the damaged valve; this may 
be subsequently wafted by the blood current into a remote vas- 
cular district, constituting arterial or capillary embolism, or it 
may undergo fatty change and disintegration, the molecular de- 
tritus so produced becoming a further source of blood poisoning. 
In the débris of these deposits M. Lancereaux has found parasitic 
forms resembling vibrios. The symptoms are those of septice- 
mia, and the disease runs a rapid course. On theoretical grounds, 
he suggests the use of phenic acid as the most appropriate treat- 
ment. : 

I have not met with a case of endocarditis traceable to the 
cause mentioned by Lancereaux. Examples of the disease of 
septic or pyeemic origin, are not, however, of unfrequent occur- 
rence; but, as already stated, the inflammation is, in such cases, 
usually located on the right side of the heart. 

With regard to the relative frequency of the several forms of 
acute inflammation of the heart, Dr. Stokes thinks endo-peri- 
carditis the most frequent ; in the isolated form, however, he 
considers that pericarditis is of more frequent occurrence than 
endocarditis. Flint and Niemeyer hold the opposite opinion. No 
doubt if all, or even the majority of, the examples of valvular dis- 


* Archives Générales de Médecine, Juin, 1878, 
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ease were admitted as evidence of antecedent acute endocarditis, 
the preponderance of this, in an isolated form, would be unques- 
tionable. But at léast one-half the cases of valvular lesion met 
with in practice are traceable to chronic inflammation, arising 
from strain, abuse of alcohol, or the rheumatic or gouty diathesis, 
It should be likewise borne in mind, that whilst secondary endo- 
carditis, or chronic valvular disease with temporary excitement 
of the heart, may be readily mistaken for acute primary endo- 
carditis, no such error is likely to be committed in regard to 
pericarditis, which, in most instances, involves adhesion of the 
pericardium in the first attack. Hence, a liability to over estimate 
the actual numerical proportion of acute primary endocarditis; 
whilst, in regard to pericarditis, the opposite error may be readily 
committed. R 

A further element of derangement is furnished by the occur- 
rence, by no means infrequent, of a soft systolic murmur at the 
apex in the advanced stages of atonic rheumatism, or in the 
early period of convalescence, not from endocarditis, but from 
simple valvular inadequacy of a non-inflammatory character, 
and resulting, according to very high authority,* from ataxy of 
the papillary muscles, I believe, however, that the murmur in 
question arises from atony and partial yielding of the wall of the 
left ventricle at the acme of systole. Excluding all such cases 
as those just referred to, and admitting for comparison only ex- 
amples of simple acute primary endocarditis on the one hand, 
and of simple acute primary pericarditis upon the other, I have — 
no doubt the latter preponderate numerically. 

Acute endocarditis is confined in extra-uterine life to the left 
side of the heart, cases of traumatic and septic origin being ex- 
cepted ; in the foetus it is quite as strictly limited to the right 
side. The right chambers of the heart were primarily and exclu- 
sively affected in only 1 per cent. of the cases brought under the 
notice of the Pathological Society of Berlin, within the three 
years, 1868-71, inclusive. The tricuspid valves were alone en- 
gaged in the proportion of 1 per cent., and conjointly with other 
valves in the proportion of 10 per cent. ; the pulmonary, 12 come 
bination with other valves, 1 per cent.; the mitral alone, 52 pet — 


* Niemeyer. 





ENDOCARDITIS. 797 


cent., in combination with other valves, 85 per cent.; the aortic 
alone, 13 per cent., in combination with other valves, 43 per 
" cent.* 

After birth, the contact of highly oxidized blood, and the 
strain to which the walls and valves are subjected in maintain- 
ing the arterial circulation, are supposed to furnish an adequate 
explanation of the greater proclivity of the left chambers to 
acute inflammatory action. On the other hand, I incline to 
attribute the greater susceptibility of the right chambers before 
birth, to the circumstance that, at this period of life, the oxidized 
blood from the placenta is passed in greatest part directly to the 
right side of the heart through the ductus venosus and ascending 
cava. 

The valvular portion of the endocardium is that which is 
almost exclusively affected in endocarditis. 

From the records of the Pathological Society of Berlin} it ap- 
pears that, of 300 examples of endocarditis which had been ex- 
hibited in the three years above mentioned, inflammatory changes 
were confined to the valves in every instance, except one. The 
greater liability of the valves to the invasion of acute inflamma- 
tory disease may be accounted for, in part, by the concentration 
of the blood currents at the orifices; and the severe friction thence 
arising; but, chiefly by reference to the strain and tension to which 
the valves are subjected during ventricular systole. Taking this 
last mentioned circumstance into consideration, and referring 
only to the left side of the heart as the ordinary seat of endo- 
carditis, an explanation may be thereby afforded of the much 
greater liability to attack, of the mitral than of the aortic valve. 
Indeed, so much greater is the liability of the mitral to acute in- 
vasion, that acute aortic valvulitis, save as a result of mechanical 
injury, must be regarded as exceedingly rare, and quite excep- 
tional. Hence it may be assumed that the mitral valve is, par 
excellence, the seat of acute endocardial inflammation. 

Of the pathogenesis of this affection in acute rheumatism, of 
which it constitutes so frequent and so grave a complication, two 
different theories have been propounded. 


* Edinburgh Medical Jounal, July, 1873, 
+ Loco citat. 
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Doctor B. W. Richardson attributes it to the direct contact — 
of blood impregnated with lactic acid, the product of chemical — 
changes in the lungs during respiration, and thence conducted 
by the pulmonary veins to the left side of the heart. The ex- 
periments upon which he bases this theory were performed 
upon dogs, cats, and rabbits, and consisted in the injection of a 
10 per cent. solution of lactic acid into the peritoneum.* In 
these experiments the auriculo-ventricular valves were chiefly — 
and almost exclusively engaged; the semilunar valves. being 
only slightly thickened, but not sufficiently to interfere with 
their functions. 

Doctor G. Reyher questions the validity of Richardson’s con- _ 
clusions, alleging that in several experiments performed by him 
on dogs, apparently healthy, a similar condition of the valves 
was found when death was caused by the injection of air into 
the jugular veins, or by poisoning with prussic acid. He urges 
that pathological changes in the heart-valves of dogs are of fre- 
quent occurrence idiopathically, and that the error of Richard- 
son, and of Rauch, who, from independent experiments, arrived 
at the same conclusions, arose from their not having previously 
examined the hearts of healthy dogs. He concludes as follows: 
“Tn all the thirty-two apparently healthy dogs whose hearts 
were examined, the changes observed were identical with those 
described by Richardson and Rauch as the result of lactic acid 
injection. 

“As Richardson and Rauch there not sufficiently avoided — 
sources of error (owing to neglect of the examination of healthy 
dogs), their investigations are of no value in support of the sup- 
posed origin of endocarditis from the injection of lactic acid into 
the peritoneal cavity or jugular veins; consequently, that endo- 
carditis arises from an accumulation af lactic acid in the blood 
remains wnproven.”’F 

In a communication of great practical value, Dr. Balthazar W. 
Foster, has recently furnished strong clinical evidence in sup- 


* An Experimental Inquiry on Endocarditis by the Synthetical Method, London, | 
1353. 

+ British and Foreign Medico-Ohirurgical Review, January, 1862, from Virchow's 
Archiv., band xx. 
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port of the lactic acid theory of acute rheumatism.* Two men, 
suffering from diabetes mellitus, were put under the lactic acid 
~ treatment for that disease, as first recommended by Dr. Cantani, 
of Naples. In the first of these cases, no less than six successive 
invasions of acute articular rheumatism followed the use of the 
lactic acid in daily quantities varying from 3ij to M.xx. The 
articular pain and inflammation subsided, in each instance, with- 
in twelve hours after the acid had been stopped, and they re- 
curred with equal regularity within the same period after its use 
had been resumed. In the second case, one such attack followed 
the use of the acid, and promptly subsided when it was given up. 
Dr. Foster remarks: “The phenomena corresponded in all re- 
spects to those which are characteristic of acute articular rheu- 
matism. They came on when the acid was taken, and ceased 
when it was discontinued. When moderate quantities of the 
acid were tolerated, an increase in the dose was succeeded by the 
painful inflammation of the joints. 

“ Coinciding with the development of the articular affection, 
was the appearance of perspiration, at first only slight, but after- 
wards, in the more severe attacks, copious and acid. These facts 
have dispelled the last lingering doubt in my mind as to the 
truth of the lactic acid theory of rheumatism.” 

According to Billroth and Weber, the blood of a person actu- 
ally suffering from fever, of whatever kind, acts as an inflamma- 
tory irritant, and the endocardium is in a preeminent degree 
liable to inflammation from such cause. 

The period of an attack of acute rheumatism at which endo- 
carditis is most frequently manifested, is from the sixth to the 
ninth day, according to my observation. Fuller extends the 
period from the sixth to the twentieth day. Pleuritis and pneu- 
monia, though frequently associated with pericarditis and endo- 
pericarditis, are of comparatively rare occurrence in connexion 
with simple endocarditis. According to Fuller’s statistics, one 
or other form of acute pulmonary inflammation existed in the 
former connexions in the proportion of 1: 1-7, and 1: 1:4 respec- 
tively, and in the latter only in the ratio of 1 : 10. 


* British Medical Jownal, December 28rd. 1871, and Clinical Medicine, 1874, 
p. 144, 
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Is pulmonary inflammation, in such cases, ever in reality the 
primary disease, endocarditis being secondary to, or dependent 
upon it? Niemeyer is of opinion that such is the case, though 
very rarely. I have not met with a single example of the kind, 
out of the many hundreds of cases of acute pulmonary inflam- 
mation which have come under my notice during the past eleven 
years, since I became connected as physician with a large hos- 
pital. 

Owing to the fact that acute endocarditis is not fatal in the 
initial stage, the opportunity for determining the structural alte- 
rations attendant upon it in man has fallen to the lot of very 
few observers; and the doctrine held upon this subject is the 
result, mainly, of induction from experiment upon inferior ani- 
mals. 

Richardson states that when the animals experimented upon by 
him were examined within a period of ten hours after the intro- 
duction of a solution of lactic acid into the peritoneum, the tri- 
cuspid yalve was found to be highly vascular and villous, to have 
lost its ordinary polish and transparency, and to have exhibited — 
minute droplets of lymph upon the free margin. Examined ata 
somewhat later period, the segments were tumid, and inadequate 
to close the orifice, and yielded an opaque and viscid exudation 
on being punctured. At a still more advanced period, they were 
dense and thickened, but less swollen, and exhibited beneath the 
surface a layer of solid fibrin, and masses of the same material 
deposited upon the edges. Finally, they were found to have 
shrunk and become inadequate by retraction of their edges. With | 
regard to the genesis of the tissue-changes which characterize the 
several stages of acute valvular inflammation, the first is dis- 
tinguished by congestion of the vasa vasorwm, proliferation of 
-the connective tissue corpuscles, and consequent thickening 
and opacity of the valve-curtains. Thé second stage consists 
in efflorescence, or outgrowth. on one of the lamelle, by accu- 
mulation of corpuscular elements, which are liable to undergo 
granular metamorphosis, and subsequent disintegration and de- 
tachment under the action of the blood-current. Hence 80 
called ulceration of the valve, if one lamella only be involved, 
or perforation if both lamellee are eroded. 
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Upon the corpuscular outgrowth previous to disintegration, or 
upon the jagged edges of the ulcer or perforation caused by this 
' process when it has actually occurred, fibrin is precipitated from 

the blood, forming rugosities or vegetations, which, in their turn, 
are liable to undergo granular metamorphosis and subsequent 
disintegration under the friction of the blood-stream. Virchow, 
however, denies entirely the occurrence of fibrinous precipita- 
tion, and attributes the primary changes of structure to corpus- 
cular proliferation exclusively; a view which is unreservedly 
adopted by Niemeyer. 

Other changes may follow the primary ulceration of the 
valves. Thus, valvular aneurism may result from the entrance 
of blood through the ulcerated aperture in one lamella, and the 
gradual detachment and distension of the other into the form of 
a pouch ; or, a still more exceptional occurrence, veritable sup- 
puration may take place, giving rise to small abscesses, not larger 
than a pin’s head. Even further consequences may ensue : soften- 
ing and rupture of the chorde tendinese (Law, Niemeyer) ; lace- 
ration or ulceration of the endocardium at other points of its 
surface, leading to the “acute consecutive aneurism” of Breschet, 
or the “acute aneurism” of Rokitansky, if the ventricular wall 
be likewise softened by extension of the inflammatory process ; 

‘adhesion of the valve-segments to one another, or to the wall of 
the ventricle or artery as the case may be; or cohesion and fusion 
of the chordee tendineze. 

Agglutination of the valves and tendinous chords by acute in- 
flammation is, no doubt, the cause of that peculiar form of 
auriculo-ventricular stenosis known as “the funnel-shaped ” 
aperture. Embolism and consequent hemorrhagic infarction, or 
metastatic abscess in the spleen, the kidneys, the liver, the 
lungs; or, in the brain, hemorrhagic foci (capillary apoplexy), 
localized anzemia and softening of the substance beyond, are 
possible accidents of earlier occurrence. 

An immediately fatal result is, however, very seldom wit- 
nessed in acute rheumatic endo- or pericarditis, I have not met 
with a single example of the kind; and, of 71 cases, only 3 were 
immediately fatal in the experience of Dr. Peacock. In form- 
ing a prognosis, therefore, the remote consequences are mainly, 
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and all but exclusively, to be considered. These are of the 
gravest character, and may be included under the three heads 
of valvular obstruction, valvular inadequacy, and consecutive 
changes in the walls of the ventricles or auricles. 

The symptoms of acute inflammation of the endocardium, 
where the muscular substance of the heart is not in some de- 
gree involved, a contingency of rare and exceptional occurrence, 
are by no means characteristic. This is due to the fact that they 
are but imperfectly localized, and, being of a general and febrile 
character, they are masked by those of the acute fever which 
constitutes the primary and the principal disease. The patient, 
however, not unfrequently refers to the region of the heart as the — 
‘special seat of peculiar discomfort and distress. The breathing 
is in some degree quickened; pressure over the heart is not well 
borne; its action is somewhat tumultuous, and decubitus on the 
left side is avoided. 

Even these symptoms are occasionally absent ; so that the 
physical evidence affords the only positive information of the 
presence of endocarditis. This consists in the occurrence with 
the first sound of the heart of a murmur which, in the majority 
of instances, is located at the apex, and but very rarely heard 
at the base. 

Bouillaud and Skoda lay much stress upon the extension of 
precordial dulness, associated with the symptoms of engorgement 
of the right side of the heart, as evidence of endocarditis, Such 
a phenomenon is, no doubt, occasionally witnessed, but only 
where the muscular substance of the heart is likewise deeply 
and seriously involved ; or where, without this complication, en- 
gorgement of the right chambers arises from pulmonary emphy- 
sema with intercurrent bronchitis. Is systolic murmur always 
present where endocarditis exists ? And, when actually present 
in a case of acute rheumatism, should it be regarded as proof of 
the existence of endocarditis? To the former question I venture 
to give an affirmative but qualified answer, and to the latter, a 
negative. 

It has repeatedly happened to me, in making my daily exami- 
nation of the heart in cases of acute rheumatism, to find a faint, 
blowing, systolic murmur at ee apex, which, by many, would te 
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regarded rather as a muffling or prolongation of the first sound, 
where no symptoms or signs of cardiac complication had existed 
’ on the previous day. Most frequently this has coincided with 
one or more of the symptoms already mentioned as referable to 
the heart; but occasionally, though rarely, it has been unattended 
by any of these. On the following, or on the second day, this 
faint buzz has developed into a veritable bellows-murmur accom- 
panying the first sound. I may add that, the adynamic mur- 
murs of convalescence alone excepted, in no instance has it 
occurred to me to discover in the progress of rheumatism a 
fully developed murmur suddenly announced, where no trace of 
its nascency had previously existed ; or where the coexistence of 
a loud pericardial frottement may not have masked it at that 
period of its development. 

Doctor Stokes is of opinion, that in the state of typhoid de- 
bility not unfrequently associated with endocarditis, murmur 
may be suppressed or suspended. No doubt, in the profound de- 
bility preceding dissolution this may be the case ; but, with this 
exception, I have not met with an example of complete suppres- 
sion of murmur, where endocarditis was subsequently proved 
to have existed at the time, either by the development of a well 
pronounced murmur, or by post mortem evidence. 

The coexistence of pericardial effusion may suppress an endo- 
cardial murmur; but the positive signs of the presence of liquid 
would forbid a negative diagnosis in regard to endocarditis, where 
murmur had not been previously detected. 

Finally, the friction-sound of a concomitant pericarditis may 
completely mask an endocardial murmur, more especially at an 
early period, when the latter is not yet well pronounced. In the 
progress of the compound disease, the friction-sound will be 
definitively suppressed by cohesion of the opposed surfaces of 
the pericardium, whilst the valvular murmur will be heard, per- 
haps for the first time, in its complete intensity. Thus, the signs 
of pericarditis and of endocarditis proceed, as to development, in 
opposite directions ; the former towards extinction, and the latter 
towards maximum intensity. But the circumstances above in- 
dicated would not warrant the inference that endocarditis had 
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existed without murmur; they would only show that it had at- 
tained a certain development without audible murmur. - 

The associations of a systolic apex-murmur in acute endocar- 
ditis, are of great importance in regard to differential diagnosis 
and the prospects of the patient. A murmur, accompanied by a 
first sound, and a regular though quick and weak pulse, indicates 
simple endocarditis ; but, replacing the first sound, and especially 
if attended with a failing and irregular pulse, such a murmur 
should be regarded as diagnostic of endo-myocarditis. The weak- 
ness of the left ventricle, consequent upon inflammation of its 
muscular wall, serves to explain both the irregularity of the pulse 
and the suppression of the first sound; the valve element of this 
sound being abolished by the inflammatory thickening and soft- 
ening of the mitral curtains, and the impulse element by the de- 
bility of the ventricle, consequent upon similar changes in the 
myocardium. 

Tn acute inflammatory fever, the existence of an endocardial 
murmur must not be regarded as proof of endocarditis. It may 
be anemic; and, if localized at the base of the heart, especi- 
ally at the left base, it is most probably of. this character, and a 
careful scrutiny should be instituted with a view to determining 
the question. The absence of intrinsic murmur in the carotid 
arteries, 7.¢., when pressure is not made with the stethoscope 
sufficient to develop a murmur in these vessels; a venous hum in 
the jugulars ; and the diminution of intensity of the endocardial 
murmur, or its complete suspension, on placing the patient in the ~ 
sitting posture, may be regarded as proof that the murmur is 
anzmic. If the patient be a young female, the foregoing evi- 
dence in favour of this view is thereby strengthened; but even 
in the absence of this circumstance it is sufficient for the posi- 
tive diagnosis of hemic murmur. The murmur may be due to 
chronic valvular disease, or to this condition with secondary 
acute endocarditis, In the former case, the outward displace- 
ment of the-apex, and the absence of symptoms of recent acute 
inflammation of the heart, constitute sufficient diagnostic evi- 
dence, even where the ordinary consequences of chronic inade- 
quacy of the mitral valve do not exist; namely, pulmonary and 
general venous congestion, with dropsy. 
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The supervention of acute endocarditis on chronic valvular 
disease is more difficult of diagnosis; indeed, it is scarcely re- 
cognizable with certainty. The symptoms of a recent accession 
of acute inflammation of the heart, more especially increased 
embarrassment of breathing, may warrant a presumptive diag- 
nosis; but, the physical signs being already appropriated by the 
chronic disease, a more positive opinion cannot be ventured. 
The subsequent course of the illness will, however, remove this 
difficulty. All the symptoms and signs of the chronic lesion are 
ageravated by the products of the recent affection. 

Acute endocarditis is very rarely, if ever, especially in those of 
intemperate habits, unaccompanied by inflammation of the sub- 
stance of the heart to a greater or less extent; and in proportion 
to the depth to which the muscular substance is involved, the 
symptoms assume a more formidable character. To this cireum- 
stance is due the special value of the symptoms, as distinguished 
from the signs, of acute endocarditis. The failure of the pulse, the 
restlessness and dyspnoea, the engorgement of the right cham- 
bers, rapid enlargement of the liver, congestion of the kidneys, 
cedema of the lungs, and the general dropsy, which occasionally 
supervene within a brief period, are due, not to endocarditis, 
but to its complication, myocarditis. The muscular substance of 
the heart, to the extent to which it has been implicated in the 
inflammatory process, will, if examined shortly after the acute 
attack, be found sodden and of a dead-leaf tint. At a more 
remote period, it exhibits the tissue-changes characteristic of 
fatty degeneration. Hence, whether viewed in regard to attend- 
ant symptoms, or remote consequences, the gravity of endocar- 
ditis should be measured by the extent to which the muscular 
substance of the heart is judged to be involved, rather than by 
the degree of inflammation of its lining membrane. Even in 
the most favourable cases, however, where the inflammation is 
strictly confined to the endocardium, representing but a small 
percentage of the total number, the remote prospect for the 
patient is eminently discouraging. The valves are thickened 
and in the first stage of disorganization, whether by morbid de- 
velopment of their normal elementary structures, or by deposit 
from the blood. Hence, retrogressive changes of structure, in- 
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volving proportionate incompetency of the valves, or obstruction 
from their morbid growth. 

In the opinion of some writers, a process of tissue-change in 
the direction of cure may be set up; the hypertrophied connee- 
tive tissue of the valves being reduced to its normal proportions 
by absorption, and the deposit, if any, disintegrated and: de- 
tached by the blood current, to be subsequently dissolved and 
excreted. I cannot subscribe this doctrine, inviting though it be. 
The valves of the heart are not so circumstanced as to admit of 
this favourable change. They are, in the performance of their 
functions, subject to the pernicious influence of three forces ope- 
rating alternately; namely, motion, friction, and tension, which 
are eminently calculated to maintain in them a state of constant 
irritation or chronic endocarditis, necessarily resulting in pro- 
gressive valvular disorganization. This downward progress, 
once set up, may be restrained or retarded, but not arrested or 
reversed. : 

Chronic endocarditis is the result of antecedent acute inflamma- . 

tion of the endocardium, which leaves some thickening of the 
valves in the line. of their mutual contact. This thickening, 
under the continued irritation arising from motion, tension, and 
blood-friction, increases by inflammatory outgrowth of the con- 
nective-tissue corpuscles, and subsequently, having undergone 
condensation and contraction, may become calcified; or, more 
rarely, it may pass through the regressive stages of fatty change 
and disintegration. Hence, extreme disfigurement, rather than 
destruction of the valves, is the ordinary result of chronic endo- — 
carditis. 

In chronic endocarditis, the muscular substance, if the in- 
flammation have extended to it, may be replaced by fibroid 
tissue ; and this, being less resisting, may yield and give rise to 
a “true aneurism,” the “chronic aneurism” of Rokitansky. 

In the treatment of acute endocarditis, I proceed upon the 
principle of moderate local depletion, followed by mild but 
rapid mercurial action. Blood is drawn cautiously by means 
of leeches applied to the precordium; and from day to day 
this process is repeated, till the urgent symptoms of dyspnea 
and precordial oppression are alleviated or subdued, the leeches 
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being succeeded by warm cataplasms over the heart. I have 
no fear of increasing the debility of the patient by these 
measures, deeming the prompt and complete arrest of inflam- 
matory action, as far as this can be accomplished, the prime 
consideration. In view, however, of the necessarily protracted 
illness of the patient, I deprecate vigorous depletion, and am 
satisfied with leeching, being guided as to the quantity of blood 
drawn, and repetition of procedure, by the constitution, age, and 
actual strength of the patient. The pulse is usually increased in 
volume and diminished in rate under this treatment, whilst re- 
spiratory distress and cardiac pain or oppression are alleviated. 
Mercury is then administered rapidly, but in minute doses, to 
the point of producing its earliest results; namely, foetor, and a 
metallic taste. Half a grain of calomel with a grain of James’ 
powder is given every half hour, or every hour, according to the 
urgency of the case, as first suggested and practised by Dr. Law; 
whilst a plaster, composed of half an ounce of emplastrum hy- 
drarg. and ten grains of opium, is laid over the heart, as recom- 
mended by Dr. Beale. It will be seen that I eschew the heroic 
depletion of Bouillaud upon the one hand, and the copious exhi- 
bition of mercury recommended by Hope, on the other. Such 
extreme measures, directed to an object in my judgment unat- 
tainable, namely, the complete subdual of inflammation of the 
valves, or the dispersion of their endogenous outgrowths, are not 
warranted by even the most favourable prospects from treatment. 

Whilst discountenancing the heroic line of procedure just no- 
ticed, I can by no means subscribe the sceptical doctrine of Nie- 
meyer in regard to the alleged inefficacy of all modes of treatment. 
I believe that whilst it is eminently irrational to propose to one’s 
self a complete cure of endocarditis by any medicinal agency, 
arrest of the process of inflammation, and restriction of its pro- 
ducts within limits compatible with partial restoration to health, 
and many years of life, is attainable by the plan above proposed. 
Examples confirmatory of this statement will be found among 
the succeeding cases. To allay nervous excitement, and procure 
sleep, an opiate should be given at night; e., fifteen to twenty 
minims of Battley’s sedative, or.a grain to a grain and a-half of 
the aqueous extract of opium. Subsequently, when the acute 
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symptoms have subsided, tonics should be administered; and of 
these I give a preference to quinine and strychnia, with or with- 
out iron, as being, in my judgment, the most efficacious. During 
the treatment, and long subsequently, complete repose of body 
and mind should be strictly enjoined. Alcoholic stimulants of 
the stronger kind should be prohibited ; but good claret and mild 
bitter beer may be allowed in moderate quantity. The diet 
should be nutritious and concentrated; excess of liquids, whether 
as food or drink, being inadmissible, owing to their effect in tem- 
porarily increasing the volume of the blood, and thereby increas- 
-ing the strain upon the walls and valves of the heart. 


The following cases are presented as examples of endocarditis 
in its simple and in its complicated forms: 


Cast LXXIV.—Acute Rheumatic Hndo-Myocarditis ; Recovery. 


Mrs. C., aged about twenty years, was visited by me, in con- 
sultation with Mr. Cahill of Dame-street, June 20th, 1871. She 
had an attack of rheumatism some years ago, and a second at 
Christmas, 1870. Ten days previous to my visit she had a third 
attack; the muscles of the chest and the joints of the hands 
being the seat of inflammation, On the eighth day of illness, 
dyspneea with cough set in, and, on the following morning, Mr, — 
Cahill diagnosed endocarditis. When visited by me, she com- 
plained chiefly of weakness, and a feeling of oppression at the 
precordium. There was no swelling of any of the joints; and 
the muscular pains had been alleviated by the free use of a lini- 
ment of aconite and laudanum, and a flannel swathe, previously 
directed by Mr. Cahill. She was perspiring freely; respiration 
was laboured and accelerated ; pulse very small and weak, 120 
in the minute, but regular. There was slight cough without 
expectoration ; the urine was scanty, and deposited lithates in 
large quantity. Tongue moist and coated ; decubitus indifferent ; 
no vertigo, delirium, or other head symptom. The bowels were 
rather relaxed, and she complained of sore throat; but there was 
no external swelling of the neck. The action of the heart was 
rather tumultuous; precordial dulness not extended ; apex-beat 
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in the normal position, and here a very soft bellows-murmur 
replaced the first sound; this murmur was likewise audible in 
the left axilla, but not elsewhere. At the base, and in the course 
of the aorta, the sounds of the heart were normal, and no /ré- 
missement anywhere existed. The base of the right lung was 
dull, and yielded mucous rales. Ordered: Four leeches to pre- 
cordium, to be followed by a mercurial and opiate plaster. Two 
grains of grey powder, and two of Dover's powder to be given 
every second hour; chest to be dry-cupped:over right base, and 
then wrapped in cotton wadding. A small glass of champagne 
to be given every second hour. Liquid food. Chloral and opiate 
draught at night. I did not visit this lady subsequently, but I 
learned from Mr. Cahill that she made a good recovery. 

Remarks: Here, as in all cases of acute endocarditis where 
the muscular substance of the heart is deeply engaged, the mur- 
mur of mitral reflux was not only soft and blowing, but swbstitu- 
tive ; the impulse element of the first sound being entirely sus- 
pended by the softening and debility of the muscular substance 
of the heart produced by inflammation, and the valve element 
muffled by thickening, and masked by the eddy of reflux. That 
the implication of the heart was of recent date, and most pro- 
bably coeval with the last attack of rheumatism, is shown by the 
normal position of the apex, and by the cardiac symptoms actu- 
ally present at the date of examination. 


Case LXXV.—Acute Rhewmatic Pericarditis, succeeded four 
months later by Acute Endo-Myocarditis ; Death. Autopsy: 
Hypertrophy of the Heart; General Adhesion, with Injiltra- 
tion of the Pericardium ; Thickening, Opacity, and Incom- 
petence of the Mitral Valve ; Fatty Transformation. 


Margaret O’B., aged thirteen years, under my care for scarla- 
_ tina in December, 1872, was admitted into hospital on Easter 
Monday, 1873, under my colleague, Dr. Nixon, for articular 
rheumatism with pericarditis, from which she made a slow and 
incomplete recovery. 

She was re-admitted on the 18th August following, in a state 
of debility, with dyspncea and palpitation ; the feet were slightly 
swollen, 
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About the end of August she complained of sharp pain in the 
region of the heart, accompanied with great tenderness, and gasp- 
ing respiration, A systolic murmur, blowing and substitutive, 
was now audible at the apex, and faintly in the left back. The 
pulse became excessively weak, and also irregular and intermit- 
tent; varying as to rate from 108 to 120 in the minute. Respi- 
ration 72. There was extreme restlessness, accompanied with 
frequent moaning, and inability to lie down. The lips were 
livid, the pupils dilated, and the extremities cold. The liver was 
greatly enlarged. The impulse of the heart was feeble and 
tumultuous, and precordial dulness was much extended gener- 


ally. The lower limbs became in the highest degree cedematous, ” 


and required puncturing; this was practised with great relief 
to the tense integument, and was followed by copious discharge 
of serum. Signs of pulmonary cedema and hydrothorax now 
appeared ; the latter apparently kept in check by the free dis- 
charge of serum from the punctures in the feet and legs. 

During the last week of life her condition was most piti- 
able; the slightest movement of her body was followed by pain- 
ful palpitation, and extreme respiratory distress, accompanied 
with moaning. For several days preceding her death, which 
took place on the 15th September, there was scarcely any pul- 
sation to be felt in the radial arteries. 


The body was examined on the day of demise. There was a. 


good deal of serum in the cavities of the pleure; the bases of 
both lungs were congested; the pericardium was universally ad- 
herent to the heart, the adventitious connective tissue which 
united the two surfaces, being infiltrated with lymph and serum, 
and fully half an inch thick at the base of the heart. It pre- 
sented, in a few situations, masses of yellow plastic fibrin about 
a quarter of an inch in diameter, and containing areole filled 
with clear serum. Examined under the microscope, this neo- 
plasm presented the histological characters of white fibrous 
tissue, and disappeared under the action of strong acetic acid. 
The heart, with the pericardium attached, weighed fourteen 
ounces; the walls of the left ventricle were thickened, and its 
cavity somewhat dilated ; both segments of the mitral valve were 
greatly thickened at the edges by sub-endothelial formation, and 
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were incompetent; and both the valves and the adjacent endo- 
cardial lining of the ventricle were opaque. The other cavities 
and valves were normal. The muscular substance of the left 
ventricle was of a dun-brown tint; and, examined under the 
microscope, it nowhere exhibited a trace of striation. The fibrils 
were represented by parallel lines of minute oil dots, disposed in 
the length of the fibre. Several larger oil drops were observed 
free between the fibres. 

I conclude that adhesion of the pericardium had existed 
during a period of at least four months prior to the last and fatal 
illness; and that this illness had consisted in general carditis, 
producing its specific effects in each of the tissues involved ; 
viz., thickening and opacity, with incompetency of the mitral 
valve; dinginess of hue and fatty metamorphosis of the mus- 
cular substance, and fibro-serous infiltration, with softening and 
thickening of the pseudo-membrane between the heart and peri- 
cardium. The diagnosis of general carditis was made immedi- 
ately after the access of the last acute attack, from the great 
respiratory and cardiac distress and failure of the pulse; but that 
of adhesion of the pericardium was only made presumptively. 
The case affords an example of serous effusion into the peri- 
cardium by infiltration of old adhesions, . 


Cask LXXVI.—Endo-Myocarditis ; Recovery. 


On the 1st January, 1873, I was summoned to visit Miss F., 
aged six years, of delicate constitution, and subject to anomalous 
pains in the limbs, supposed by the parents to be “growing 
pains ;” but which, as they were generally associated with a 
febrile condition and a deposit of lithates perceptible in the 
urine, I inclined to regard as rheumatic. 

For some days previous to my visit, she had complained more 
than usual of these pains, and likewise of uneasiness in the region 
of the heart. I found her in a feverish condition, with rapid but 
regular pulse, and quick breathing. There was precordial ten- 
derness ; the action of the heart was tumultuous, but the sounds 
were clear, and unassociated with murmur. In the course of a 
few days the pulse became irregular, and very weak, whilst the 
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first sound of the heart was replaced by a loud bellows-murmur, _ 
The breathing was very rapid, and there was a tendency to syn- 
cope, with frequent sighing and loss of sleep. 

This child’s condition was, for several weeks, most precarious ; 
but she made a good recovery under the use of small doses of 
digitalis, iron, and spirit of nitrous ether. She has since become 
very fat, and is able to take moderate exercise without incon- 
venience; but she is readily put out of breath by rapid walking, 
or ascent of stairs. On examining her heart ten months later, I 
found a loud systolic bellows-murmur accompanying the first 
sound at the apex. The pulse was quite regular, and the general 
condition was that of good health. 

The points of interest in this case are the irregularity of pulse, 
and a tendency to syncope, coincident with the development of a 
substitutive systolic murmur at the apex of the heart; and, on re- 
covery, the restoration of the first sound accompanied with a 
murmur. 


Valvular disease of the heart presents a most striking illustra- 
tion of functional disability from mechanical impediment. The 
‘valves placed at the auriculo-ventricular orifices, and at those of 
the aorta and the pulmonary artery, for the purpose of imparting 
a definite direction to the blood-current, by preventing its retro- ~ 
grade movement during the systole of the ventricles and of the 
arteries respectively, may, by having become thickened, tubercu- — 
lated, or otherwise disorganized, oppose the passage of the blood 
onwards in its normal course, or permit it to flow backwards 
into the chamber whence it had been expelled by the preceding 
systole. Hence, valvular diseases, functionally considered, are 
reducible to two generic forms, obstructive and regurgitant. Ana- 
tomically regarded, they should be classified as auriculo-ventri- 
cular, and arterial. It is more convenient, however, to designate 
valvular diseases specifically, as aortic, mitral, pulmonic, and — 
tricuspid, respectively. If, to these latter designations, be ap- 
pended those which imply the functional derangements actually 
present, a sufficiently precise nosological classification will have 
been attained. Thus regarded, all valvular diseases of the heart 
might be classified as follows, viz. : 
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{ (a) Obstructive. 


Aortic (6) Regurgitant. 
(a) Obstructive. 
Mitral oo ste } (6) Regurgitant, 
. (a) Obstructive. 
Pulmonic ; (6) Regurgitant. 
(a) Obstructive. 

Tricuspid j (6) Regurgitant. 


But obstruction and regurgitation may be due to constriction 
and dilatation of the several orifices, irrespectively of the state 
of the valves. From direct physical evidence alone, it is dif- 
ficult, and in the opinion of most writers impossible, to distin- 
guish lesion of the orifice from lesion of the valve. 

Sir W. Gull declares that “auscultation alone cannot deter- 
mine whether what has been called a moma murmur, results 
from organic or functional change.”* 

Between these two causes of murmur, at least in regard to 
those dependent upon regurgitation, the differential diagnosis is, 
however, in a great degree practicable. It is based upon the 
coexistence of the sound of valve-tension, and in part upon the 
peculiar rhythm of the murmur, when inadequacy results from 
dilatation of the orifice mainly or exclusively. When the val- 
vular element of sound is associated with murmur at any of the 
orifices of the heart, it may be legitimately inferred that the 
valves appertaining to that orifice are either sound, or but parti- 
ally disorganized. If, further, the murmur be posterior to the 
sound in time, it may, with confidence, be affirmed that there is 
only a partial leakage at the orifice; and that this arises either 
from a trivial, and most probably a recent, lesion of the valve, or 
from dilatation of the orifice exclusively. 

Numerous examples, confirmatory of the foregoing statement, 
will be found among the cases appended to the sections on aortic 
and mitral disease. 

Valvular disease of the heart is, with the single exception of 
phthisis, the most prevalent form of organic disease in the 
United Kingdom. 

On the authority of Dr. A, W. Barclay, out of a total of 419 

* Guy's Hospital Reports, vol. iv., 1846, proposition 88. 
+ Medico-Chirurgical Transactions, vol, xxxi., 1848, 
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bodies examined in St. George’s Hospital during the years 1846 
and 1847, with reference to the state of the circulatory organs, 
79, or a proportion of 18:8 per cent. exhibited valvular lesion of 
some kind. The relative proportion of aortic and mitral valve 
disease, single or combined, amongst these 79 cases, was as fol- 
lows : 


Aortic and Mitral, 36, or 45 per cent. = 8°6 per cent. of total cases. 


Aortic alone, 26, ,, 33 op ae ) 
Mitral alone, WW py VR 5) = 4:0 ne 
79 100 18°8 


Of 367 cases of valvular disease, collected by Dr. King 
Chambers from the records of St. George’s Hospital, the mi- 
tral and aortic valves were affected in 121; the aortic valves 
alone in 107; the mitral alone in 96; mitral and tricuspid, 10 ; 
mitral aortic and tricuspid, 10; all four sets of valves, 9; tri- 
cuspid alone, 1; tricuspid and aortic, 2; aortic, mitral, and pul- 
monic, 2; aortic and pulmonic, 4.* 

Doctor Flint states that, in a total of 271 examples collected 
by him, the mitral valve was affected in 111, and the aortic in 
72. In 66 of these, both the mitral and aortic were engaged. In 
14 instances only were the tricuspid or pulmonic valves af- 
fected.F 

My clinical records include many hundred cases of valvular 
disease of the heart; but, the pathological returns at my dis- 
posal, upon which alone I propose to base my calculations, fur- 
nish only 44 examples of valvular lesion. In each of these, the 
body was carefully examined after death by myself personally, 
with the aid of my clinical clerks. The following table (X.) 
exhibits in summary the results obtained. 

* Decennium Pathologicum, British and Foreign Medico-Ohirurgical Review, vol. 


xii., 1853 ; and Medical Times and Gazette, July to December, 1852. 
+ Diseases of the Heart, second edition, 1870, p. 129. 
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816 DISEASES OF THE LINING MEMBRANE OF THE HEART, 
An analysis of the foregoing table yields the following general 
results : 


Total number of Cases, 44: males 28 (= 63°63 per cent.) ; females 16 (= 36°36 
per cent.) Average age, thirty-seven years and four months. 


The aortic valves were engaged a0 0 ... in 26 = 59:09 Z obtetal 
causing obstruction alone ive a sco gy EH) = FAHD * 
regurgitation alone 208 on cos pp ee cS GAY) D 
both obstruction and semeurstcion. Nee PS Le is 

The mitral valves were engaged we oe ne OOD, w 
causing obstruction alone pag ote oo py th SS OXY 9 
regurgitation alone née ne oe cop py UW Egy 
obstruction and regurgitation ... see ono gy IQ Se YD 7 

The tricuspid valves were engaged _... a0 Ce On ——eleoo 6) 
causing obstruction alone ee a co py SS BUY 19 
regurgitation alone nhc Ab aad a0 fp ee Eg 
obstruction and regurgitation ... 83 soe ay 4:54 9 

The pulmonic valves were engaged .. es sony ce ORY op 
causing obstruction (a cancerous nodule) aloe > ae BY ” 

Aortic obstruction was associated with mitral regurgi- 

tation 01 6 gy 3) SS Tehalls ” 
Mitral pyeecuen was precited sf esac regur- 
gitation 500 ona aa ag oy WL SS AHOLD) 55 
Mitral obstruction anil aganpeatersern with ota ob- 
struction and regurgitation ... ae a non fy het Zaye! * 
with tricuspid obstruction eee p00 oo py ee L %) 
with tricuspid obstruction and regurgitation ... ,, 1 == 2°27 33 

Hypertrophy of the right ventricle was present en lei —roleell %) 

Hypertrophy of the left ventricle tee ee Se Coe — O10 Os 

Dilatation of the right ventricle an ste we» 5) 24 = 54°50 0 

Dilatation of the left ventricle ob 209 oy, 24 = 54°50 3 

Fatty degeneration of the heart was found ... spo) AAD Stayz) 0 
associated with aortic valve disease ae ne gy deh Ss BIAS 5) 

viz., aortic obstruction ... dtpabtinhe Ohno Oo mane 
aortic regurgitation ... ; as ean Ou — OO in 
both obstruction and feeamitetion a0 cee On — ello » 

Renal disease existed ... ee ae ne aor x 
associated with aortic valve disease ee ko py 2 SS Bo 59 

viz., aortic obstruction ... a0 oo See — 08) ” 
aortic obstruction and Pepunpiation Sn eee ” 
associated with mitral valve disease it st yy ee Se UY 5) 
viz., mitral obstruction and regurgitation ... ,, 2—= 4.54 ” 
shityal regurgitation ... + 5 yy ee AOS ” 
associated with hypertrophy of the left sence. oy TE ” 
of the right ventricle... rr et foe gy Lh ee PY/ » 
of both ventricles a cy 58 ee ee ” 
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Renal disease (con.) Stee 
associated with dilatation of the left ventricle ... in 3—= 6°81 7 yor 
of the right ventricle... see ws OG, 3 
of both ventricles ; iss 2 SSE 3 
Thrombosis of the right ventricle erred aot soo gy OK) See GMT ) 
of the left ventricle << ahs 560 soy I IAG a 
Atheroma of the aorta was present ... re ves 3) 22 == 50°00 9 
associated with renal disease seo a8 ob op Qe ee 45 
with fatty degeneration a aah “oD 13 = 29°54 on 
with disease of the aortic valves a eee LOk——oO1DO > 
with disease of the mitral valves eae soo gy AE = BILAL hs 
Sudden (instantaneous) death occurred 200 sco gy LO = AZAD 9 
the valvular lesion Was aortic ... 500 eee Cee als) 3) 
viz., obstructive ... an at acto gy OS WE 5 
sepunuitative Ms: f x ae: ete —— ee 8 
obstructive and remutetate wo ee Or — OL 5) 
The heart was fatty ... ies a 56 a On—elto.0d x) 
The aorta was atheromatous ... - ss ee OR—OLOS » 
heart fatty, and aorta atheromatous nae Peo Omens 
heart fatty, aorta atheromatous, and aortic aves 
obstructive aa on —— OL) rY, 
heart fatty, aorta aerate ral perc sin 
inadequate ade oo San ace sso gy. £%) 


The foregoing statistics may be considered to possess some 
value, as a contribution towards the settlement of certain de- 
- bated questions in connexion with valvular disease of the heart. 
To these questions I shall have to revert in the progress of this 
chapter. . 

Valvular diseases of the heart are met with at every period of 
life; but, they are certainly more prevalent in middle age than in 
youth or senility. Under the title of “malformations,” analogous 
conditions, as regards their mechanical effects, exist congeni- 
tally, These have been already considered (see p. 775). Val- 
vular disease is likewise pretty equally apportioned between the 
sexes; although certain forms of it are more prevalent amongst 
males, and others amongst females. As to origin and rate of 
progress, it may commence with acute inflammation, and run 
its course rapidly, or slowly, according to the injury done to the 
mechanism of the heart in the first instance, and the circum- 
stances in which the patient is subsequently placed, in regard to 
nutrition, and to physical and mental exertion. If the degree in 
which the valves have been structurally injured and functionally 

52 


818 DISEASES OF THE LINING MEMBRANE OF THE HEART. 


impaired by the primary disease be but trivial, and if the mind 
and body be allowed adequate repose until the heart shall have 
adapted itself, by a gradual process of dynamical adjustment, to 
the altered conditions under which it is required to function, little 
if any inconvenience may be experienced by the patient during 
a life of average length and activity, as long as its nutrition is 
proportionately maintained. If, on the other hand, the circum- 
stances be in all respects the opposite of those indicated, the 
downward progress will be rapid, in proportion as the adverse 
influences mentioned shall have been in operation. Irrespec- 
' tively of these considerations, certain habits and diathetic pro- 
clivities exercise a most deleterious influence upon valvular 
disease ; especially alcoholic intemperance, and the gouty dia- 
thesis. But valvular disease may commence insidiously from 
habitual over-distension of the heart,and have made considerable 
progress before the patient has become sensible of its presence 
from notable inconvenience of any kind. This is especially true 
of mechanics and operatives engaged in any labour requiring 
great muscular effort. Habits of intemperance are capable of © 
ageravating, in an especial manner, the evil consequences of 
such avocations; and, unfortunately, they are of common occur- 
rence. The great fatigue which these men undergo, the copious 
perspiration caused by their labour, and the high wages they are 
able to earn, supply, at once, the excuse for intemperance, Fine 
the means of indulging in it. 

By habitual saturation with alcohol, the blood acquires irmi- 
tant properties; whilst the valves, by the repeated strain to 
which they are subjected, are predisposed to irritation. Under 
this twofold influence, sub-acute inflammation of the connective 
tissue of the valves, and abundant cell-growth, are prone to occur. 
Hence valvular thickening, obstruction, and inadequacy. Hence, 
likewise, corrugation, brittleness, and rupture or laceration of the 
valve-segments ; ulceration of their surface ; and deposit of fibrin 
by entanglement, constituting so-called vegetations. 

Corvisart was of opinion that these growths are occasionally 
of syphilitic origin.* Hope maintained that in many cases 
they proceeded from a combination of syphilis and mercury. 


* Opus citat., p. 194. + Opus citat., p. 867. 
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Laennec regarded them as organized fibrinous concretions, a view 
which Hope warmly contests, on the erroneous assumption that 
valvular concretions are analogous to polypi of the cavities. I 
have already (p. 800) shown that valvular excrescences are due 
primarily to cell-proliferation and upgrowth, supplemented by 
precipitation of fibrin upon the roughened surface of the valve. 
The fibrin so deposited may be promptly detached by the pass- 
ing current and impacted in a distant artery, constituting an 
embolus; or it may undergo organization and be thereby incor- 
porated with the valve, becoming subsequently degraded, under 
the influence of perverted nutrition, into one of the lower forms 
of tissue; viz., fat, fibro-cartilage, or calcareous nodule. Kreysig 
had attributed these growths to inflammation, in which opinion 
he was supported by Bertin and Bouillaud. Hope likewise 
adopted this view ; adding, that he had produced them, in the 
course of an hour, by lacerating the pulmonic valves in an ass 
poisoned with woorara.* He believed that fibrin was precipi- 
tated from the passing blood-stream, through a certain influence 
exercised upon it by contact with an inflamed surface. Mere 
roughening of the surface is, however, in his opinion, competent 
to produce precipitation. 
- Rupture, or laceration, of the valves is the most formidable 
lesion to which they are liable; because of the exceptionally severe 
character of the symptoms to which it gives rise, and the proxi- 
mate death of the patient to which it infallibly leads. No less 
rapidly fatal is acute valvular inadequacy by rupture of the 
papillary muscles or tendinous chords. I believe, however, that 
neither accident can occur, unless the valves or their appen- 
dages have been structurally deteriorated by antecedent disease, 
Corvisart was wrong in assigning greater frequency of occur- 
rence to disease of the aortic than of the mitral valves.t Laennee, 
whilst expressing the opposite opinion, declared that, by a sin- 
gular coincidence, he had witnessed at Corvisart’s clinique, within 
a period of three years, more numerous examples of advanced 
ossification of the aortic valves than had come under his notice 


* The Diseases of the Heart and Great Vessels, third edition, 1889, p. 870. 
t Thid. 
Opus citat., section iy., p. 186. 
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in the following twenty years.* No doubt, special circumstances 
are capable of influencing the relative frequency of certain 
forms of valvular disease, even amongst civil communities. This 
remark applies in an especial manner to disease of the aortic 
valves, now generally recognized as affecting commercial popu- 
lations in an excessive degree. Hence, most probably it is, that 
amongst the population of Liverpool, Dr. Waters has met with 
disease of the aortic valves more frequently than any other form 
of valve-lesion.ft 

As to relative frequency, I believe valvular een in the 
isolated form, may be arranged in the following order : 

Mitral regurgitative. 

Aortic obstructive. 

Aortic regurgitative. 

Mitral obstructive. 

Tricuspid regurgitative. 

Tricuspid obstructive. 

Pulmonic obstructive. 

Pulmonic regurgitative. 

In combination, their relative frequency is as follows: 

Aortic obstructive and regurgitative. 

Mitral obstructive and regurgitative. 

Mitral obstructive and tricuspid regurgitative. 

Aortic obstructive and mitral regurgitative. 

Mitral obstructive and regurgitative, with aortic obstructive 

and regurgitative. 

Mitral obstructive and regurgitative, with tricuspid obstructive. 

Mitral obstructive and regurgitative, with tricuspid obstruc- 

_ tive and regurgitative. 

Aortic obstructive and pulmonic obstructive. 

Bichat committed an egregious error in denying the occur- 
rence of valvular disease on the right side of the heart. It is, 
however, beyond all comparison less frequent on the right than 
on the left side. 

In my returns (Table X.), it is as 5: 43. Hope estimates the 
proportion as 1 : 16 or 20. 


* Opus citat., tom. ii., p. 586. 
+ Diseases of the Chest, 1878, second edition, 
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According to Bertin,* this preponderance is due to the more 
irritant properties of arterial as compared with venous blood, 
which implies that, in his opinion, it proceeds from the greater 
liability of the left than of the-right side of the heart to the in- 
vasion of endocarditis. This doctrine cannot be questioned, and 
the fact may be explained quite irrespectively of the qualities of 
the blood, by the greater strain or tension to which the left 
valves are habitually subjected, as long since remarked by Cor- 
visart.} 

The heart is capable of accommodating itself, mzro modo, to 
slow and progressive change of the valves, leading even to ex- 
treme disorganization, consistently with the maintenance of an 
adequate circulation ; provided only that the duty imposed upon 
it be not excessive. An example strikingly illustrative of the 
truth of this remark is given by Dr. Stokes} A gentleman of 
middle age and active habits, who, up to a few days before 
his doathl had enjoyed uninterrupted good health, was attacked 
with rigors, followed by febrile symptoms, and attended with 
bronchial nritation. The heart pulsated with great violence, and 
a systolic bellows-murmur was heard. He died suddenly, one 
week after the date of his first ilmess. The left ventricle was 
found greatly distended with fluid blood, and the aortic orifice 
was contracted to a degree which Dr. Stokes had never pre- 
viously witnessed. No aperture was visible from the arterial 
side, but on the ventricular aspect there was a slit about four 
lines in length, and one line in width, “through which it was 
just possible to pass a fine probe.” Up to his fatal illness, this 
gentleman had not exhibited a single symptom of cardiac dis- 
ease, nor had his medical attendant the slightest suspicion that 
such existed. 

Disease of the aortic valves, as judged by the preceding table 
(Table X.) is, by a fraction, less common than disease of the mi- 
tral valves. It is of more frequent occurrence amongst males 
than females, in the proportion of 21:5. The average age of 
the male subjects of the disease was forty-two years and eight 

* Opus citat., p. 241. 


+ Opus citat., p. 198. 
T The Diseases of the Heart and Aorta, p. 158. 
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months; the youngest patient was aged seven, and the oldest 
seventy years. The average age of the female patients was 
thirty-two years; the youngest was twenty-six, and the oldest 
forty-four, years. Calculated in decennial periods, and grouped 
according to sex, the ages of these twenty-six patients were as 
follows : 


Males. Females, 

Under 10 years 200 200 aan 1 BOC 0 
10to20 ,, a 1 0 
20t030 ,, 3 3 
80to40 Si, 5 1 
40050, 3 1 
50to60 2 0 
60t070 =, 5 0 
70 and upwards 1 0 

21 5 


It thus appears that disease of the aortic valves is essentially 
a disease of advanced life, and of the male sex. Of the 21 ex- 
amples amongst males in my list, no less than 14 occurred be- 
tween the ages of thirty-five and seventy years inclusive, and 10 © 
between forty-five and seventy. In the female, the period of 
greatest liability is between twenty and fifty years; more than 
half the entire number of examples having occurred between the 
ages of twenty and thirty. 

Doctor Milner Fothergill is of opinion, that disease of the 
aortic valves is more serious in the child than in the adult ; be- 
cause in the former it is more rapid in its progress, and usually 
leads to inadequacy of the valves rather than obstruction at the 
orifice.* It is, no doubt, in a certain sense more serious in child- 
hood, in consequence of the greater excitement to which the 
heart is liable, and the more active nutrition incidental to it at 
this period of life. That regurgitation rather than obstruction 
is the usual result of disease of the aortic valve in childhood, I 
agree with Dr. Milner Fothergill in holding. I believe the dif- 
ference in this respect between the child and the adult is to be 
explained by the fact, that in the former, valvular changes are 
due to the incorporation of the products of acute inflammation, 
or cell-growth; whereas, in the adult and aged subject, they arise 


* Lancet, May, 1874. 
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from atrophic changes, by which the valves are retracted and coiled 
up, and so rendered not only incompetent, but obstructive also. 

Disease at the orifice of the aorta, moreover, in the great ma- 
jority of examples, is unassociated with rheumatism in its origin. 
Out of 47 cases of valvular lesion reported by Dr. Barclay,* the 
aortic valves were affected in 28, 13 of which only were re- 
putedly of rheumatic origin ; of the latter, the mitral was like- 
wise involved in no less than 12 instances.t Again, out of a total 
of 113 cases in which he found traces, more or less pronounced, 
of atheroma in the root of the aorta or in the aortic valves, 15 
only yielded a history of rheumatism} . 

Of the [foregoing 26 cases of aortic valve-lesion, collected by 

me, and made the subject of post mortem examination, only 2 
were associated with a history of rheumatism. In 1, the disease 
originated with scarlatina, in 5 it was traceable to alcoholism, 
and in 3, to rupture of the valves by shock. I believe, however, 
that in these last mentioned cases, as in all similar examples, the 
valves were in an unhealthy condition; most probably undergo- 
ing atheromatous change at the date of the accident by which 
they were ruptured. 
_ Alcoholism, then, amongst the humble classes, is par excellence 
the cause of disease of the aortic valves. Amongst the rich it is 
most frequently traceable to gout or the lithic acid diathesis.§ In 
both classes, and under the circumstances mentioned as peculiar 
to each, the pathological change by which the valvular lesion is 
accomplished is initiated by hyperemia, or inflammatory irrita- 
tion of the sub-endocardial connective tissue of the valves. Con- 
tinued or repeated strain of the valves, to whatever cause due, 
may have a similar effect, and is likely, especially if conjoined - 
with habits of intemperance, or with the gouty diathesis, to issue 
in disorganization of the aortic valves. 

Doctor Clifford Allbutt|| has proved the existence of a special 

* Medico-Chirurgical Transactions, vol. xxxv. 

+ Vide antea, p.398. The numbers then given as representing the author’s cases 
of valvular lesion up to that date, now many years ago, have been since greatly aug- 
mented. 

+ Lbid., vol. xxxi. 


§ Lithemia of Murchison. 
|| St. George’s Hospital Reports, vol, y., and Clinical Society's Transactions, vol. vi. 
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liability to disease of the aorta and its valves, amongst persons 
engaged in certain avocations, requiring severe, sustained, and 
oft repeated muscular effort, in which all the muscles of the body 
are simultaneously engaged, whilst the chest is subjected to 
compression; for example, amongst “lifters” and soldiers. He 
has likewise observed similar consequences, in large proportion, 
amongst smiths and sawyers. 

Doctor Peacock declares that he has witnessed them, in many 
instances, in the persons of young nursemaids, who have been 
obliged to make great muscular efforts in lifting and carrying 
heavy children. 

The tension to which the aorta is subjected during such efforts, 
is not unlikely to lead to atheroma of its walls, and aneurism or 
rupture of the vessel. It is, however, more frequently followed 
by a slow process of disorganization leading to inadequacy of the 
valves. Such consequences of severe muscular exertion are not, 
as Dr. Allbutt shows, common amongst rowers, athletes, and 
climbers ; because, as he believes, the evil conjunction of severe, 
long continued, and frequently repeated muscular effort, with 
compression of the chest, is not in operation amongst them. There 
is much force in these reflections, and the conclusions to which 
they obviously lead should not be lost sight of by Parliament. I 
should, however, desire to include within the category contem- 
plated by Dr. Allbutt, many classes of operatives not mentioned 
by him, such as rammers, mill porters, etc., who, though not sub- 
jected to thoracic constriction, are obliged to undergo labour too 
severe and protracted to be compatible with immunity from 
aortic disease. Compression of the chest during severe muscular 
effort is not, as far as I know, obligatory upon any body of men 
except soldiers. These men are not masters of their own actions; 
they are at the service and the disposal of the state; and to this 
circumstance, despite the teaching of modern science and the 
wealth of the country, it is due that, whilst engaged in the physi- 
cal exertion necessary to qualify them for their important duties, 
they are forced, and without any conceivable necessity or advan- 
tage, to sacrifice their health, and shorten, by several years, the 
period of their lives. I have already (p. 316) urged this view, on 
the authority of medical officers of the greatest eminence in the 
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military service. Dr. Allbutt’s conclusions have likewise claimed 
my attention (p. 485). The eminence of the writer, and the 
ample opportunities for the special study of this subject which 
a great manufacturing centre affords, entitle Dr. Allbutt’s opin- 
ions to the highest respect. 

T agree with Dr. Allbutt in the main, and only differ from him 
as to the extent to which the evils he has so ably exposed are in 
operation amongst the labouring portion of the community. 

The legislature has justly interfered, by the Factory Acts, for 
the protection of youthful operatives. Why should it not, by a 
special Act of Parliament, restrict the period of labour of those 
workmen who are required, by the nature of their avocations, to 
make extreme and protracted muscular effort ? 

Atheroma is the usual cause of disease of the aorta and its 
valves. It was present, as already stated, in 113 out. of 419 
cases, or in the proportion of 27 per cent. in Dr. Barclay’s re- 
turns. It is essentially a change of senility, and depends upon 
nutritive irritation conjoined with madequate capacity for nu- 
tritive change. 

Doctor Moxon is of opinion that it “is in continuity with 
arteritis, and graduates from a condition in which no inflamma- 
tory results can be found, into one in which inflammation is un- 
mistakably present.”* 

Atheroma is most frequently associated with lithemia, and in 
many instances, likewise, with a granular or “gouty” condition of 
the kidneys. Hypertrophy of the left ventricle, to whatever 
cause due, leads directly to atheroma of the aorta, by subjecting 
its walls to severe and all but constant tension. The liability will 
be’still greater, if, as constantly happens in gouty subjects, renal 
disease be likewise present; the walls of the arteries are then in- 
adequately nourished, and arterial tension is increased by the re- 
sistance offered to the circulation in the hypertrophied arterioles, 
But atheroma of the aorta extends ultimately to the aortic 
valves; and, as Dr. Milner Fothergill has shown, by impairing 
the elasticity of the aorta, it becomes a cause of imperfect coro- 
nary circulation. Hence, impairment of nutrition, fatty soften- 

* Guy's Hospital Reports, vol. xvi., third series, p. 431. 
+ Lancet, May 30th, 1874. 
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ing, and general dilatation of the heart. In the early stage of 
ventricular hypertrophy, whilst the walls of the ventricle and of 
the aorta are still structurally sound, the coronary arteries are 
themselves liable to become atheromatous, from the tension to 
which they are subjected by the elastic recoil of the aorta; a re- 
coil, be it remembered, which is proportionate to the force of 
ventricular systole. 

Virchow declares that chlorotic females are lable to a special 
form of disease of .the aorta, which may lead to inadequacy and 
valvular disease. He has found the heart and aorta congenitally 
undeveloped in the subjects of chlorosis. The aorta was small 
in calibre, and thin. The changes in the heart were less constant; 
it was usually small, but in some instances hypertrophied and 
dilated ; differences which, in his opinion, depended upon the 
state of nutrition, the volume of blood to be circulated, and the 
obstruction to be encountered in the aorta. Defective develop- 
ment predisposes to disease; hence, diffuse fatty degeneration of 
the tunica intima of the aorta, followed by erosions, most fre- 
quently created in the posterior wall of the aorta between the 
origins of the intercostal arteries. 

This change in the arterial coats differs from atheroma, which 
commences with sclerosis of the deeper coats of the vessel, and 
less frequently in fatty degeneration of the tunica media.* 

Fatty degeneration of the heart, from the same cause, is of not — 
unfrequent occurrence in young chlorotic females. Case 29 (p. 
550) is a good example of this kind. 

Acute inflammation of the aortic valves is followed by thick- 
ening, and consequent obstruction or inadequacy, or both these 
results, in the manner previously described (p. 800). 

The changes to which these valves are liable under the in- 
fluence of chronic irritation, to whatever cause due, may lead to 
fibro-cartilaginous thickening, or to atheromatous or calcareous 
transformation. ‘The base of the valve-segments is usually the 
primary seat of these changes, as remarked by Corvisart ; and 
next in order, the corpora Arantii. From these points the mor- 
bid process gradually extends over the entire valve. 

Hope remarked that when the central portion of the segment 


* Abstract in London Medical Record, January 8th and 15th, 18738. 
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is solidified, the entire valve is subsequently curled up, either 
athwart the orifice, or against the wall of the artery. In the 
latter event, inadequacy of the valves, with only trivial obstruc- 
tion would result, and in the former decided obstruction and in- 
competency.* 

Corrigan classifies the changes to which the aortic valves are 
liable, under four heads; viz., a reticulated condition; rupture 
and depression ; tightening or curling up against the wall of the 
vessel; inadequacy of the valves by dilatation of the aorta. 

These lesions may, I think, be reduced to the five heads of 

Thickening ; 
Foreshortening ; 
Depression ;} 
Perforation ; 
Detachment. 

Thickening is the result of inflammation of the valves, more 
or less acute. Foreshortening arises from chronic inflammation 
leading to abundant cell-proliferation, and subsequent atrophic 
changes; the valve may be simply retracted, or it may be rolled 
up, and at the same time elevated against the wall of the vessel, 
or lowered. Depression arises from over-extension of a thickened 
- and diseased valve. One segment only was affected in the ex- 
amples which came under my notice; and, except thickening, ex- 
tension, and displacement by depression, whence resulted extreme 
incompetency, there was no observable lesion of that segment. 
Perforation may be the result of rupture or laceration of an 
unsound valve under high pressure, or of valvular aneurism; it 
may be likewise caused by the slower process of ulceration, a 
morbid change of extreme rarity. Partial detachment of one or 
more of the segments from the root of the vessel may occur 
under circumstances similar to those which cause laceration. 
Obstruction, or incompetency of the valves, or both, will be 
the result of these several changes, according to the actual posi- 
tion and state of the valves. 

According to Dr. Peacock, the causes of incompetency of the 

* Opus citat., p. 866. 


+ Edinburgh Medical and Surgical Journal, vol. xxxvii., 1882. 
{I have never witnessed complete retroversion of the valves. 
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aortic valves may be classified under the following seven heads ; 
viz., 1. Congenital malformation; 2. The segments cohering and 
not growing proportionately to the heart and aorta; 3. Gradual 
stretching of the valve, and lowering of its angles of attachment 
to the vessel, from great and continued muscular effort; 4. En- 
largement of the orifice of the aorta; 5. Rupture of valves, owing 
to inadequate support from a dilated left ventricle; 6. Tunnel- 
ing beside the valves, in cases of great and long continued ob- 
struction at the orifice of the vessel.* ; 

The symptoms of disease at the orifice of the aorta may be con- 
veniently grouped under the two heads of the obstructive and 
the regurgitative form of valve lesion. With the single excep- 
tion of the pulse, it may be confidently asserted, that whilst 
many of these symptoms afford presumptive evidence of either 
lesion, they all have reference to the consecutive changes of 
hypertrophy, dilatation, and tissue-softening of the heart. The 
valve-changes, except in the case of rupture or detachment of 
the segments, are not directly productive of such inconvenience 
as to constitute a special and characteristic group of symptoms. 
By leading, however, to hypertrophy and dilatation of the heart, 
and fatty degeneration of its structure, they become indirectly 
the source of symptoms of the gravest augury. Manifestly, 
therefore, such symptoms, dissociated from physical signs, would 
possess no specific value as evidence of valvular lesion. Hence, — 
the writings of the many great physicians who preceded Laennec, 
though full of the most valuable pathological instruction, are, in 
regard to diagnosis, where not positively erroneous, wanting in 
the point and clearness of definition which auscultation could 
alone confer. 

Hope has clearly apprehended the distinction between the 
symptoms due to the valve-lesion, and the graver indications of 
consecutive changes in the cavities and walls of the heart. He 
has, however, mistaken hypertrophy for one of the conditions 
upon which the symptoms connected with the advanced stages 
of valvular disease depend. Until softening and dilatation 
ensue, hypertrophy, being itself a condition of compensation, 
will cause no greater inconvenience to the patient than that of 


* St. Thomas's Hospital Reports, new series, vol. ii., 1871, p. 284. 
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strong pulsation after exercise or excitement. It is, however, of 
evil augury, asa preliminary step towards the series of retro- 
grade changes comprised in softening and dilatation. In cases 
of simple obstruction at the aortic orifice, the pulse, as truly re- 
marked by Hope, exhibits no: special character, unless the con- 
traction of the outlet be extreme. In the latter contingency, the 
pulse will be weak; but, owing to the usual accompaniment of 
atheromatous change in the coats of the arteries, it will retain a 
certain degree of apparent fulness and volume. Irregularity and 
intermittence of the pulsé belong, essentially, to the consecutive 
changes of softening and dilatation of the left ventricle, and 
therefore may or may not be present. 

Corvisart held that the pulse is permanently irregular in all 
such cases; but, his statement has reference to the advanced 
stages, where softening and dilatation are well established. 

Where inadequacy of the valves exists, however, the pulse is 
in the highest degree characteristic. It was described by Hope 
as a “jerking” pulse, or a pulse of “unfilled arteries,’ and by 
Sir Dominic Corrigan as a “vibrating” pulse. To the latter 
author belongs the great merit of having laid down rules by 
which the lesion may be identified, and of having been the first 
- to present the entire subject in a definite scientific aspect. 

In the first edition of his standard work On Diseases of the 
Heart and Great Vessels, in 1831, and therefore a year before 
the publication of Corrigan’s paper, Hope correctly described the 
pulse of aortic regurgitation; but he erroneously ascribed its dis- 
tinctive peculiarities to accompanying carditis, or adhesion of 
the pericardium. He soon, however, corrected this error, on 
finding the “jerking” pulse actually present where aortic regur- 
gitation alone existed, but not before Corrigan’s paper had ap- 
peared (1832). Both authors are, therefore, entitled to the 
merit of originality in their respective publications. 

Hope was of opinion that the throbbing pulse of aortic reflux 
differed from that of anzemia, in being at once abrupt, and re- 
peated at distant intervals, celer et infrequens. In none of Corri- 
gan’s cases was the pulse under 80 in the minute. In aortic 
patency, unaccompanied by obstruction, I have invariably found 
the pulse infrequent. 
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‘The designation of “jerking,” and “collapsing,” are strictly 
applicable to the pulse of aortic regurgitation; the former imply- 
ing that, from a state of emptiness, the artery is suddenly filled 
with blood; and the latter, that, from a state of repletion, it is 
suddenly emptied. It has been likewise described as the “water 
hammer,” and the “splashing” pulse; and, after the distinguished 
author of the memoir on Permanent Patency, “ Corrigan’s pulse.” 
This pulse is characterized by suddenness of shock, rapidity and 
completeness of collapse, magnitude of volume, and infrequency 
of repetition. The abruptness of the pulse, as recognized by 
touch, and as shown by the verticality of the up-stroke in the 
sphygmographic tracings, is due to the sudden distension of a 
previously empty vessel. The rapid collapse of the artery de- 
pends upon the sudden emptying of the aorta through the in- 
adequate valves, at the first faoment of ventricular diastole. 

M. Aran has remarked that in the progress of the disease, the 
pulse ceases to exhibit the “collapsing” character, owing to the 
circumstance, that at this period the coats of the arteries have 
become rigid by atheromatous change.* 

The magnitude of the pulse is accounted for by the previous 
dilatation of the artery, and the injection of a large volume of 
blood from an hypertrophied and dilated ventricle. The infre- 
quency of pulsation is proportionate to the dilatation of the 
ventricle, and the volume of blood circulated at each systole. 

Doctor Stokes has described,+- under the designation of “ steel 
hammer” pulse, a peculiar and characteristic pulsation of the 
arteries which may be witnessed in cases of acute rheumatic 
arthritis supervening upon chronic inadequacy of the aortic 
valves. The pulse is abrupt and energetic, as the rebound of a 
smith’s hammer from the anvil; it is exhibited, however, only in 
the arteries adjacent to the affected joints. 

Fig. LI. (p. 870) illustrates the graphic character of the pulse 
of simple aortic obstruction. The five subjoined tracings (Figs. 
XLVI. to L. inclusive) are characteristic of the pulse of aortic 
patency. The three latter are borrowed, by kind permission of 
the author, from Dr. Boileau’s excellent little work.t 

* Archives Générales de Médecine, tom. xv., 1842. 


+ Continued Fever, 1874, p. 244. 
+ Lhe Sphygmograph, by J. P. H. Boileau, A.B., M.D., 1874. 


SYMPTOMS OF INADEQUACY OF THE AORTIC VALVES. 831 


AN 


Fie. XLVI. 
Aortic insufficiency. (EH, G.) 





This tracing indicates hypertrophy and dilatation of the left ventricle, with inade- 
quacy of the aortic valves. Its distinctive features are, great height and verticality 
of up-stroke, pointed summit, well-marked tidal, and absence of dicrotic wave. 
Pulse regular. 





Fie. XLVII. 
Aortic insufficiency. (G.) 


From Dr. Grimshaw. Conditions indicated same as those in Fig. XLVI., especi- 
ally the length and vertical ascent of the percussion-stroke, and the height of the 
tidal wave ; the former indicating great force of ventricular systole, and the latter 

- considerable dilatation of the left ventricle. 





Fie. XLVILII. 


Aortic insufficiency ; cardiac hypertrophy (33 ozs.) ; adherent pericardium ; yen- 
tricular dilatation, (Dr. Boileau, Fig. VII.) Pulse 110. Respiration 46. 





Iie, X LIX, 
Aortic insufficiency. (Dr. Boileau, Fig. XX XI.) 
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Fig. L. 
Aortic insufficiency. (Dr. Boileau, Fig. XXXII.) 


Doctor Henderson maintained that the pulse is further cha- 
racterized by postponement, in relation to the cardiac impulse 
and first sound.* According to him, the radial pulse alternates 
with the impulse of the heart, “or occurs in the middle of the 
interval between the successive pulses of the heart.” I cannot 
confirm this observation ; indeed I am convinced it is erroneous. 
The arterial pulse depends, as to rhythm, upon the ventricular, 
not upon the aortic, systole. The characters of the pulse-tracing 
show that the radial pulse is in normal relationship to the ven- 
tricular systole. 

A pulse possessing these characters, is, in the strictest sense, 
pathognomonic. It indicates, however, extreme inadequacy of 
the aortic valve, and is not present when a mere leakage exists 
at the orifice. In the early stages of the pathological change by 
which incompetency of the valve is produced, it must not, there- 
fore, be looked for; and, as a guide to treatment, it is less -valu- 
able than diastolic murmur, because developed at a later period 
of the disease. It may, however, be a primary manifestation of 
valvular inadequacy, and coeval with murmur. Such is the case 
when it is suddenly produced by rupture, laceration, or retrover- 
sion of the valve. If, during a shock or strain, a sensation is 
experienced of something having given way within the chest, 
accompanied by sharp precordial pain, palpitation, dyspnea 
with or without hemoptysis, oppression, and faintness; and if, 
at the same time, right basic diastolic murmur be suddenly de- 
veloped, the diagnosis of rupture, detachment, or retroversion of 
one or more segments of the aortic sigmoid valve may be confi- 
dently made. Fulness of volume, though usual, is by no means 
a constant characteristic of the pulse of aortic regurgitation ; 


* Edinburgh Medical and Surgical Journal, vol. xlviii., 1837. 
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where obstruction likewise exists, it will be small and flickering. 
On the other hand, as already stated (p. 810), it may present a 
factitious fulness, even when obstruction coexists, owing to 
atheromatous rigidity or calcification of the arteries. 

Corrigan was the first to direct attention to the remarkable 
symptom of “visible pulsation” of the arteries of the head, neck, 
and upper limbs, as characteristic of aortic patency. The throb- 
bing of the radial and ulnar arteries is strikingly exaggerated by 
raising the arm above the head; it is likewise exhibited in the 
temporal arteries; but in minor degrees of inadequacy it does not 
exist in these vessels, and, when present, it is always less pro- 
nounced than in the arteries of the wrist. Visible pulsation of the 
arteries is not, however, pathognomonic of aortic patency; it may 
exist under two conditions in the absence of inadequacy of the 
valves; namely, when the arteries have become rigid and tor- 
tuous by atheromatous change, and when copious hemorrhage 
has taken place. In the former of these conditions, visible pul- 
sation of the superficial arteries is permanent; they are lifted 
visibly from their bed at each systole of the left. ventricle, as 
the result of the elongation and straightening of the vessels, 
produced by their sudden distension with blood. The pulse, in 
such cases, would be most appropriately designated as “locomo- 
tive.” In the latter condition, visible pulsation is only tempo- 
rary, and coeval with insufficiency in the volwme of the blood ; 
but it is, nevertheless, a veritable. pulse of “unfilled arteries.” 
The differential diagnosis is, however, not difficult. Where the 
arteries pulsate visibly by reason of the rigid state of their 
walls, this condition is readily detected by the finger; it is, 
moreover, unassociated with sudden collapse of the vessel, which 
is manifestly tortuous, and the patient is also most frequently of 
advanced age. The principal graphic features of such a pulse 
(pouls des vieillards) as exhibited in a sphygmographic tracing; 
namely, great amplitude, vertical upstroke, and an extended 
summit, contrast strikingly with those of aortic patency. Fig, 
LL. illustrates these features, and may be compared with Figs. 
XLVI. to L. inclusive. 
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Fic. LI. 


The pulse of advanced age. (Dr. Boileau, Fig. XVIII.) From a military 
officer, aged eighty, who had fought at Waterloo. He was in vigorous health 
when this tracing was taken. 


Throbbing from loss of blood is associated with recent he- 
morrhage. In all cases, however, the crucial test of auscultation 
is necessary to establish the diagnosis. 

- The breathing may be scarcely quickened in the state of repose, 
but it is readily accelerated by even moderate exercise, and is then 
accompanied by palpitation. Corrigan truly remarks that hemop- 
tysis is rare, and that oedema, when present, is always a late symp- 
tom. When, however, in the progress of the disease, the mitral 
valve has become inadequate by thickening of its proper struc- 
ture, consequent upon the extreme and protracted tension to 
which it has been subjected, and by dilatation of the ventricle, 
pulmonary congestion and hemoptysis, with general venous en- 
gorgement and dropsy, may ensue. But death by exhaustion, from 
failure of the left ventricle, usually anticipates these consequen- 
ces, except when inadequacy is suddenly produced by rupture or 
detachment of the valve. In such contingency the left ventricle 
is surprised in a state of comparative unpreparedness; hence, 
syncope, engorgement of the lungs, and most frequently hemop- 
tysis, great respiratory distress, general venous stasis, cyanosis, 
and partial or complete failure of the radial pulse. Death is 
most frequently the result of such an accident in young sub- 
jects, within a few months of its occurrence, because the valves, 
the kidneys, and the aorta, being in such cases usually unaf- 
fected by previous disease, the left ventricle has not undergone 
the preparatory change of hypertrophy. But in the adult, the 
ventricle is most frequently in a state of partial hypertrophy 
when rupture of the valve occurs, owing to the previous exist- 
ence of valvular, renal, or aortic disease; or perhaps of all these 
combined. In the three examples of this accident recorded by 
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Dr. Balthazer Foster,* death followed within three months, 
eighteen months, and twenty-three months of the date of its 
occurrence, respectively. He adds, that in no well authenticated 
case has the occurrence of this accident been referred to a period 
more remote than four and a-half years previous to the death of 
the patient. 

Four examples of rupture of the aortic valve, verified by 
autopsy, have come under my notice. The date of the accident 
was fixed with approximate accuracy by the attendant circum- 
stances in all four cases.f 

In one case, that of a woman, aged forty-four, death took place 
on the next day after the accident. The heart was fatty, the aorta 
was dilated, and the aortic valves were calcified. In the remain- 
ing three cases the patients were men, aged, respectively, thirty, 
thirty-four, and forty-five years; death followed the accident of 
rupture of the valve at intervals of two years, in the case of the 
two former, and nine weeks in that of the latter. 

Death may follow the occurrence of rupture at a very early 
period also, in cases of advanced fatty degeneration of the left 
ventricle, as exemplified in Case 91, p. 873. In such, the ven- 
tricle is overwhelmed by the shock of the accident ; being struc- 
turally unsound, it is unable to recover its equilibrium, and, 
owing to impairment of nutrition, it is incapable of undergoing 
changes of compensation. 

Dilatation of the root of the aorta, by divaricating the valve- 
segments, deprives them of the support which, in the state of 
health, they afford one another by the mutual and close applica- 
tion of their wile, and thus becomes a predisposing cause of 
rupture. 

Amongst the accidental symptoms due to intercurrent conges- 
tion of the viscera are, oppression, starting from sleep, orthop- 
ncea, angina, cedema of the lower extremities and genitals, and 
enlargement with tenderness of the liver. Congestion of the 
kidneys is indicated by albumen in the urine, but without re- 
duction in its specific gravity, except where chronic renal disease 
likewise exists. 

The physical signs are eminently characteristic, and are com- 


* Clinical Medicine, 1874, p. 139. + See Cases 25, 91, 98, and 99. 
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prised under the three heads of, impulse, area of percussion- 
dulness, and murmur. 

In the stages of disease at the aortic orifice, both obstructive 
and regurgitative, previous to retrogressive change of the sub- 
stance of the heart, the cardiac impulse is strong; and in those 
rare cases of simple obstruction in which retrogressive tissue 
changes in the heart are not coeval with lesion of the valves, it 
is remarkably so, contrasting with the radial pulse, which is 
small and feeble; but subsequently to the occurrence of fatty 
metamorphosis the impulse is feeble; and in the later stages of 
the disease it is irregular, unequal, and occasionally intermittent. 

In simple obstruction the point of apex-pulsation is displaced 
outwards, proportionately to the degree of hypertrophy of the 
left ventricle; in such cases, however, it rarely transeresses the 
nipple line by more than half an inch. But where valvular in- 
adequacy, with or without obstruction, has been long in opera- 
tion, the outward displacement of the apex is much greater, 
owing to the coexistence of dilatation of the ventricle. In ex- 
treme degrees of inadequacy of the aortic valve the right ven- 
tricle is also dilated, and in such cases I have found the apex- 
pulsation two and a-half inches to the left of the nipple line. 
Owing to the continued action of the reflux current upon the 
apex of the ventricle, that chamber is likewise elongated ; hence, 
the point of apex-pulsation is displaced downwards, and usually 
occupies the sixth intercostal space; it may be detected beneath 
the seventh rib, and, in extreme caseg; even in the seventh in- 
tercostal space. . 

The area of percussion-dulness is proportionate to the enlarge- 
ment of the heart; but where pulmonary emphysema likewise 
exists, the area of dulness is proportionately restricted. The 
dulness extends horizontally rather than vertically ; and, owing 
to the persistence of thoracic vibration, it yields a sensation of 
only partial resistance ; in both these respects contrasting with 
pericardial effusion as previously described.* It is further dis- 
tinguishable from that due to pericardial effusion, by the cir- 
cumstance that impulse is more or less distinctly perceptible 
over the entire area of dulness. 


* See p. 888, 
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Murmur is, however, the only pathognomonic sign of disease 
of the aortic valves. Alone, it suffices to warrant a positive 
diagnosis; and without it, all other signs are only presumptive. 
The diagnostic value of aortic murmur depends upon a correct 
appreciation of its rhythm, seat, and transmission. For the 
purpose of differential diagnosis, it is further necessary to bear 
in mind that the murmur may be single or double, according to 
the actual condition of the valves; the former indicating ob- 
struction or regurgitation, as determined by the rhythm; and the 
latter, usually designated the “see-saw” or “to and fro” murmur, 
obstruction and regurgitation. Owing to the want of a precise 
distinction as to these details, the memoir of Corrigan, to whom 
medical science is indebted for the first complete exposition of 
this subject, is in some degree vitiated; but the period at which 
he wrote may be held as sufficient excuse for this partial defect ; 
and the great merits of his article on “permanent patency,” are 
scarcely diminished by it. It is necessary, however, in a modern 
treatise on the subject, to point out where, and in what, he has 
fallen into error. 

Corrigan recognized only two causes of murmur in the aorta; 
namely, inadequacy of the valves, and aneurism. Hence have 
arisen certain cardinal errors in his identification of the rhythm 
of aortic murmurs, and in his diagnosis of the precise condition 
of the aortic valves. He ignored the murmur arising from ob- 
struction at the orifice of the aorta; and when this occurred 
singly he regarded it as diastolic in rhythm, and as evidence, not 
of obstruction, but of inadequacy of the valves. The murmur 
is audible, according to him, in the carotid and subclavian arte- 
ries; it accompanies the “visible pulsation and diastole of these 
vessels,” and the frémissement perceptible in them. A murmur 
answering to this description would manifestly be systolic in 
rhythm, and, having its seat at the orifice of the aorta, it would 
indicate obstruction of the valves. When two murmurs are 
audible in the aorta, he would regard both as arising from 
“great deficiency of the valves:” the first, as “from a rushing of 
blood up the aorta, the second from a rushing of it back into the 
ventricle,” ; 

The murmur indicative of obstruction at the aortic orifice is 
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strictly systolic in rhythm; it more frequently accompanies than 
replaces the first sound of the heart. When, however, the 
mitral and tricuspid valves are thickened or incompetent; also 
when the myocardium is in an advanced stage of fatty degenera- 
tion, the murmur of aortic obstruction will entirely replace the 
first sound. 

Flint says it is oftener soft than harsh. I cannot agree in this 
opinion. Indeed, I have never heard a veritable aortic systolic 
murmur which was soft in quality ; harshness is one of its proper, 
if not inseparable, characteristics. It is always transmitted into 
the aorta and the great arteries of the neck; but it is certainly not 
louder, as Flint maintains, in the right second intercostal space 
than at midsternum ; this latter situation is, in my judgment, 
its point of maximum intensity. It is usually audible at the 
apex of the heart; and if very loud at the base, it may be heard 
likewise in the thoracic and abdominal aorta; but in such cases 
it is reinforced in the aorta by a rough and atheromatous condi- 
tion of the walls of that vessel. The line of upward transmission 
coincides with that of the arch of the aorta, and therefore deviates 
somewhat to the right of the mesial line. Exceptions to this rule 
are extremely rare. Dr. Hawtrey Benson, however, has recorded 
one such example.* In this case, a systolic aortic murmur was 
transmitted upwards and to the deft; the arch of the aorta was 
found, after death, to take a similar course. When audible in 
the back, which is exceptional, save when it is transmitted into 
the descending aorta, the murmur of aortic obstruction is located 
in the left interscapular space. As Stokes avers, murmur of this 
rhythm and seat is usually associated with fatty degeneration of 
the heart; and, I will add, with an atheromatous condition of 
the aorta and principal arteries. 

It may be confounded with hemic murmur at the base of the 
heart; with the murmur of aneurism of the ascending portion of 
the arch; and with that produced by a rough and scabrous con- 
dition of the first portion of the aorta. 

From hemic murmur it may be distinguished by its harsh 
quality, by its being audible in the carotid and subclavian arte- 
ries in the recwmbent postwre, by the age and sex of the patient, 


* Proceedings of Pathological Society of Dublin, new series, vol. iv., part i., p. 34. 
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and, frequently, by the coexistence of atheroma of the superficial 
arteries. The patient is usually of middle or advanced age, and 
of the male sex; whereas, the subjects of heemic murmur, not 
consequent upon recent hemorrhage, are in almost all instances 
young females. When the murmur is purely hemic, it is not 
audible in the cervical arteries in the recumbent posture, unless 
there be also a general arterial, or a localized subclavian mur- 
mur; and further, it is associated, in almost every instance, with 
the characteristic hum in the jugular veins. 

The murmur of aneurism is usually localized at a higher point 
than the base of the heart, and is, moreover, characterized by 
one or more of the other signs proper to that disease. Aneurism 
may, however, exist at the root of the aorta, and give rise to inade- 
quacy of the valves through dilatation of the vessel, as Corrigan 
showed; or it may be associated with valvular obstruction and 
inadequacy. Of the latter combination, a good example has been 
published by Dr. McAdam.* 

Finally, murmur produced by a scabrous condition of the as- 
cending aorta, in the absence of valvular lesion, an exceedingly 
rare phenomenon, of which I have met with only one example 
(Case 62, p. 713), will be characterized by a somewhat higher 
seat of origin than the base of the heart, and by its not being 
transmitted into the carotid arteries. Elsewhere+ I have ven- 
tured to suggest that the absence of arterial murmur in such 
cases may be due to the superficial, as distinguished from the 
axial and ordinary seat of origin of the phenomenon. It is, 
moreover, loudest in the curvature of the arch, or at the right 
second costal cartilage. 

Sir Dominic Corrigan exhibited before the Pathological Society 
of Dublin{ the heart of a young man, in which the root of the 
aorta had undergone complete osteoid transformation; it was 
likewise greatly dilated, and the aortic valves had been rendered 
thereby inadequate. During the patient’s last illness, a systolic 
murmur of metallic quality, appropriately designated a “trumpet- 
bruit,’ was audible at the base, and in the ascending aorta and 

* Dublin Journal of Medical Science, vol. ix., 1836. 


+ Proceedings of the Pathological Society of Dublin, vol. v., p. ii, new ser., p. 189. 
£ See Proceedings, vol. ii., p. ii., new series, Feb, 1864, 
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carotid arteries; there was likewise a soft diastolic murmur. 
Sir Dominic Corrigan refers to a similar specimen which he had 
previously exhibited, and to another which had been brought 
under the notice of the Society by Dr. Banks. In this latter 
case, however, there had been a double “trumpet-bruit,” which 
was found to have been caused by a “tongue of bone” projecting 
into the orifice of the aorta. He regards a “trumpet-bruit” as 
absolutely diagnostic of bony deposit in the aorta, either in the 
form of a “rim of bone,” or a “ projection or tongue of bone.” 

But, independently of all these causes, and in the absence 
of disease of the aorta or its valves, and of anemia, sys- 
tolic murmur in the aorta, propagated into the carotid and sub- 
clavian arteries, may be produced by disease of, or deposit 
upon, the anterior segment of the mitral valve, as exemplified 
in Case 31, p. 554. This rare form of lesion is most likely to 
be confounded with obstructive disease at the orifice of the aorta; 
and in the present state of science, the differential diagnosis, as 
between the two conditions, is, in practice, quite impossible. 
Theoretically, it may be supposed that, where the murmur is » 
caused by mitral lesion, its point of maximum loudness would 
be somewhat below and to the left of the aortic orifice; but this 
is a mere hypothesis, devoid of clinical basis. 

Cardiac fremitus, transmitted into the arteries of the neck, is 
an occasional, but by no means frequent concomitant of systolic 
aortic murmur of valvular origin. Fremitus may likewise attend 
a vascular aortic murmur; but in this association it would not, 
according to my observation, be perceptible in the carotid and 
subclavian arteries. Fremitus indicates either an extremely 
irregular, and, most frequently, a spiculated state of surface at 
the seat of its origin, or a pendulous or vibrating flap of fibrin, 
or of lacerated valve. I have not met with a single example of 
it in association with the murmur of aortic reflux, and I incline 
to believe that it is never so associated. 

Fremitus is, therefore, intimately connected with systolic 
aortic murmur in origin, in rhythm, and in transmission ; when 
it is present, murmur may be also confidently sought for; but it 
may be absent where murmur exists, because it requires for its 
production a more irregular state of surface, and more intense 
vibration than does the latter phenomenon. 
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Both the murmur of aortic obstruction, and the attendant fre- 
mitus, may be temporarily or definitively suspended by extreme 
debility of the left ventricle; but, so far as I have been able to 
observe, this occurs only at a period of the disease when there is 
other and indubitable evidence to show that death is close at 
hand. 

The murmur of aortic regurgitation is most frequently diastolic 
in rhythm; that is to say, it occupies the period of the second 
sound. It may be substitutive, or accompanying; usually the 
latter, because the pulmonic second sound is in most cases audi- 
ble in some degree at the right base. In quality it is, according 
to my experience, almost invariably soft and blowing, but it is 
occasionally attended by a musical note. It is loudest at mid- 
sternum, and transmitted with greatest intensity in the direction 
of the right apex. Dr. Foster is of opinion, that the conduction 
of an aortic diastolic murmur to the apex indicates regurgitation 
by incompetency of the posterior segment of the valve; whereas, 
conduction to the ensiform cartilage is diagnostic of inadequacy 
of either or both of the anterior segments.* He adduces two 
most interesting cases observed by himself, in support of the 
opinion just stated. They are certainly of a character to lend it 
‘support; but more extended observation would be necessary to 
establish so important a point of differential diagnosis. 

In two cases (Cases 25 and 98) I find my notes to bear in some 
measure upon this question. In the latter (Case 98, p. 884), the 
murmur, which was aortic in origin and prediastolic in rhythm, 
was heard at the apex of the heart, and was, owing to that cir- 
cumstance, at first regarded as presystolic. On post mortem ex- 
amination the right anterior segment was found ruptured. In 
the former (Case 25, p. 538), the murmur was diffused univer- 
sally over the chest; and, on examination of the body, the right 
anterior segment was likewise that found to have been ruptured. 

This question has a practical bearing. According to Dr. 
Foster, inadequacy of the anterior segments is of more serious 
import, as indicating a shorter period of survival, owing to their 
relationship to the coronary arteries. My attention has been too 
recently directed to this point, and my observations have been 
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too few, to warrant me in making any definite statement of opin- 
ion in relation to it. The murmur is audible, but less distinctly, 
in the ascending aorta, less constantly in the transverse portion 
of the arch, and in only a single instance (Case 25) have I heard 
it even faintly in the arteries of the neck. In that case the aortic 
valve had been ruptured, and the diastolic murmur was remark- 
ably loud, and diffused over the entire chest. Flint asserts that 
this murmur is loudest in the third or fourth left intercostal space, 
close to the sternum. I cannot subscribe this statement. 

I quite agree with Walshe in regarding the association of tac- 
tile fremitus with the murmur of aortic regurgitation, as exceed- 
ingly rare. This author declares he has met with only a single 
example of it.* Sir Thomas Watson has published another.+ 
No example of the kind has come under my observation. Con- 
siderable discrepancy of opinion exists as to the transmission of 
aortic diastolic murmur into the carotid and subclavian arteries. 
I have already stated that, in my opinion, this is in the highest 
degree exceptional. In reference to this point, however, I find 
myself at issue with very eminent authority. Sir D. Corrigan, 
as already mentioned, regarded carotid and subclavian murmur 
as one of the distinctive signs of aortic regurgitation ; but I have 
already shown that the cases from which he drew this conclu- 
sion were, most probably, examples of the double lesion. M. 
Guizot, who wrote shortly after the date of Corrigan’s memoir, 
likewise regarded carotid and subclavian murmur as a concomi- 
tant sign of aortic reflux ;{ and M. Charcelay, two years later, 
expressed a similar opinion.§ Flint holds|| that this murmur is 
“frequently but not invariably” heard over the carotids. Pro- 
fessor Gairdner declares that aortic diastolic murmur is propa- - 
gated, “though sometimes very faintly,” into the arteries of the 
neck. M. Aran asserts that it is transmitted not only into the 
cervical arteries, but likewise into the brachial, crural, and tem- 


* Diseases of the Heart, fourth edition, 1873, p. 34. 

+ London Surgical Gazette, vol. xix. 

Archives Générales de Médecine, tom. v., 2eme série, 1834. 
§ Ibid., Mars, 1887. 

|| Diseases of the Heart, second edition, 1870, p. 219. 

I Olinical Medicine, 1862, p. 687. 
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poral arteries.* Dr. Foster has heard this murmur in the carotid 
arteries, as I have at least in one instance, but he does not 
assert that it is usually audible} in these vessels. Indepen- 
dently of the teaching of actual clinical experience, it is scarcely 
conceivable, on theoretic grounds, that a murmur of low pitch, as 
that of aortic patency certainly is, should be transmitted to a 
point so distant, against the current by which it is produced. 

Murmur of aortic patency may, however, be prediastolic or 
postdiastolic in rhythm, Examples of both these modifications of 
diastolic murmur in the aorta will be found amongst the cases 
appended to this section. I believe both are produced by leak- 
age at the orifice, arising from defect of the valves, but in 
different degrees. One or two segments of the valve, or the 
principal portions of all three, are structurally healthy, and 
capable of yielding a clear second sound; but in some instances 
this sound is preceded by a faint murmur of reflux, arising from 
impediment to the free and rapid closure of the valves (predias- 
tolic). The retardation of closure may be caused by adhesion of 
the segments to one another; by attachment of one of them to 
the wall of the aorta by means of a fibrous band; or, as in Case 
98, the murmur may result from perforation and permanent 

‘depression of one of the valve-segments. 

In other instances, a second sound, more or less normal in 
character, is immediately succeeded by murmur (postdiastolic). 
This may be produced either by a regurgitant axial current from 
retroversion of the edge of one of the valves, or from thickening 
and maladaptation of the segments, at the acme of aortic systole. 
But, postdiastolic aortic murmur may be likewise an indirect 
consequence of reduplicated second sound, owing to dilatation of 
the left ventricle ; the aortic element of the reduplicated sound 
being posterior in time to the pulmonic, and subsequently being 
replaced by a murmur, the result of accidental rupture of the 
valve. Case 99, p. 886, affords a good example of this kind. 

Manifestly, a similar result may follow from a slow process 
of disorganization, leading to incompetency of the valve, pro- 
vided the left ventricle had been previously dilated, whether 


* Archives Générales de Médecine, tom. xy., 1842, 
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from renal disease, or atheroma of the aorta, followed by soften- 
ing of the heart. Case 28 supplies an illustrative example. 

I cannot agree with Flint in the opinion, that prediastolic 
murmur may be due to atheroma of the aorta. Diastolic aortic 
murmur is not necessarily permanent, as Walshe and Sanders* 
allege ; if may be suspended from two different causes; namely, 
temporary restoration of valvular competency by the entangle- 
ment of a plug of fibrin in the abnormal passage, and debility 
of the left ventricle from fatty degeneration, combined with a 
rigid and inelastic state of the aorta. Dr. Gairdner has pub- 
lished an example of the former kind,f and I have met with 
instances of the latter. 

Diastolic basic murmur is, in almost every instance, due to 
inadequacy of the aortic valves. It may, however, arise also 
from regurgitation in the pulmonary artery; aneurism of the 
aorta immediately above the valves; patency of the ductus arte- 
riosus, and aortic aneurism communicating with the pulmonary 
artery. Inadequacy of the pulmonic semilunar valves is the 
rarest of all valvular lesions; a murmur due to this cause would 
be loudest in the second intercostal space immediately to the left 
of the sternum, and further, it would be transmitted only down- 
wards and towards the right apex. Aneurism springing from 
one of the sinuses of Valsalva is usually associated with inade- 
quacy of the aortic valves, and is most likely to be indicated by 
some of the signs proper to aneurism, especially that of a boom-— 
ing quality of the attendant murmur; the latter is, moreover, 
systolic in rhythm, except in the very few instances in which 
the mouth of the aneurism is covered by the valve. 

Patency of the ductus arteriosus, of which Dr. Hilton Fagge 
has recorded an example,} is indicated by murmur located con- 
siderably to the left of the sternum, and faintly transmitted 
downwards and to the right. Aneurism opening into the pul- 
monary artery is most frequently attended by murmur of systolic 
rhythm; and even when the murmur is diastolic, its seat of maxi- 
mum intensity and line of transmission would probably suffice 
for the purpose of differential diagnosis. 

* Bdinburgh Medical Jounal, January, 1868. 
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Dr. Bellingham avers that a roughened, rigid, and dilated con- 
dition of the ascending aorta, is of itself competent to produce a 
double murmur, which may be readily mistaken for that arising 
from lesion of the valves.* The systolic murmur depends upon 
the rough and dilated state of the vessel; the diastolic. murmur, 
in such a case, he would explain on the assumption, that whereas, 
during ventricular systole, the dilated portion of the vessel is 
distended with blood, during diastole it is not distended, but 
presents, owing to its want of resiliency, a virtual vacuum, into 
which the blood rushes from the carotid and subclavian arteries, 
under the reaction of their healthy walls. This explanation he 
would likewise apply to the double murmur of aneurism in this 
situation. But, unfortunately for this theory, diastolic murmur 
in the ascending portion of the arch of the aorta, whether in 
connexion with simple or aneurismal dilatation of the vessel, 
where the valves are not thereby rendered inadequate, and are 
not themselves diseased, is one of the rarest physical phenomena; 
whereas, both the conditions mentioned as competent to produce 
it are exceedingly common. I have never met with an example 
of diastolic murmur in a simply dilated aorta, in which inade- 
quacy of the valves did not likewise manifestly exist. Professor 
Law, however, has communicated to the Pathological Society+- 
the particulars of a case, accompanied by the morbid specimen, 
which he regarded as confirmatory of Dr. Bellingham’s doc- 
trine. 

Jaccoud has endeavoured to show that there is a causal rela- 
tionship between aortic patency and fatty degeneration of the 
heart, owing to the inadequacy of volume and the defective 
pressure of blood in the coronary arteries, which are assumed to 
be the necessary consequences of the former condition. There 
may be some ground for this statement; but, it is certain that 
hypertrophy is an antecedent condition to fatty change; and 
that fatty degeneration of the heart is no less frequently met 
with as an ulterior stage of hypertrophy from other causes, and 
notably, from simple obstruction of the aortic valves. Indeed, 
Dr. Stokes is of opinion, and I quite agree with him, that simple 


* A Treatise on Diseases of the Heart, 1857, p. 152. 
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aortic obstruction is all but invariably associated with fatty de- 
generation of the heart. 

Patency of the aortic valves has been regarded as, par excel- 
lence, the form of organic disease of the heart in which sudden 
death is to be apprehended; and Walshe, basing his opinion 
upon eight cases which have come under his notice, goes the 
length of asserting that the less complex this disease, the greater 
is the danger of sudden death.* Corrigan, on the other hand 
maintains, that in simple aortic patency death is never sudden; 
and under proper restriction and treatment, the patient is not 
only capable of leading an active life for many years, but is actu- 
ally benefited by moderate exercise and labour.t He has recorded 
the following cases in support of this statement: A labourer, 
aged twenty-four, had been the subject of aortic insufficiency for 
seven years, during which he continued to work; this man ulti- 
mately died of acute secondary endocarditis, but not suddenly. 
A dispensary medical officer had laboured under aortic patency 
for fifteen years, and ultimately died of another affection{ A 
young man had been the subject of this disease for a period of 
eight years, during which he had performed with efficiency the 
laborious duties of a lamp-lighter, and ultimately died after a 
protracted illmess.§ Dr. Gordon has published the following ex- 
ample of this kind: The patient had been for fifteen years the 
subject of inadequacy of the aortic valves; during the whole of 
this period he had worked as a mechanic, without experiencing 
much, if any, inconvenience from his disease; and death, which 
took place whilst the man was in hospital, and under Dr. Gor-— 
don’s treatment, was not sudden.|| 

T have observed several cases of the same kind, though less 
striking in character; and I have arrived at the conclusion that, 
under ordinary circumstances, sudden death is by no means char- 
acteristic of disease of the aortic valves, obstructive or regurgi- 
tative, or obstructive and regurgitative combined. 

When, with disease of the aortic valves, the case has termi- 

* Diseases of the Heart, fourth edition, 1878, p. 394. 

+ Proceedings of the Pathological Society of Dublin, vol. ii., part ii., new series, 1864. 

Edinburgh Medical and Surgical Journal, April, 1882. 
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nated by sudden death, I believe the usual concomitant or con- 
secutive changes of fatty degeneration of the left ventricle, and 
dilatation with atheroma of the aorta, have taken place ; and that 
these changes are mainly, if not exclusively, chargeable with the 
sudden death of the patient. Case 101, p. 889, may be adduced 
as a good example in support of this opinion. 

The treatment of disease of the aortic valves, whether obstruc- 
tive or regurgitative, should be mainly dietetic and regimenal ; 
having for its object the postponement of tissue degeneration 
of the heart and aorta, rather than the amelioration of the 
actual condition of the valves ; an object which is quite unattain- 
able by any means at present known to medical science. The 
patient should avoid the use of alcoholic stimulants and malt 
drinks, beyond a very moderate daily allowance; also fatiguing 
exercise or labour, as far as is practicable, especially such as in- 
volves raising the arms above the head, or so called “ overhand” 
work ; and, whilst eschewing copious draughts of any kind of 
_ liquid, which act injuriously by increasing for the time the 
volume of the blood, should take plenty of nitrogenous food, of 
such kind as may best agree with the stomach. Animal fats, 
sugar, and saccharine vegetables, should be used with great mode- 
ration. The bowels should be moved at least once daily, and 
the skin made to act by gentle exercise, and the occasional use 
of the warm bath. Vegetable tonics with alkalies, such as infu- 
sion of gentian with bicarbonate of soda; or infusion of calumba 
or of chiretta, with small doses of carbonate or citrate of lithia, 
must be administered whenever the stomach and liver, by loaded 
tongue and lithate deposit in the urine, give evidence of derange- 
ment. The body should be warmly covered with the view of 
maintaining a full and free cutaneous circulation, which acts 
as a natural derivative from the central organs; and, for the 
opposite reason, prolonged exposure to cold should be avoided. 
In the warm season, however, cold bathing need not be prohi-° 
bited, provided only the body be not chilled by protracted 
immersion. A period of a few seconds in the cold water ‘will 
be quite sufficient; and the body, whilst in it, should be briskly 
exercised, and afterwards rapidly dried. Sea-bathing is prefer- 
able to any other, because of its stimulant action upon the skin. 
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If the heart exhibit any signs of weakness, whether in the 
obstructive or the regurgitative form of lesion of the aortic 
valve, digitalis with iron, or quinine with strychnia, should be 
given; the former, when the action of the heart is likewise fre- 
quent and irregular, and the latter, where cardiac debility, with 
vertigo and imminent syncope, are the predominant characteris- 
tics. I usually prescribe the tincture of digitalis, in combination 
with the tincture of the perchloride of iron and spirit of nitrous 
ether, of each ten minims, to be taken with an ounce of infusion 
of quassia or of calumba three times daily, continuing the use 
of this medicine till the pulse-rate has been reduced, and the 
action of the heart has exhibited greater strength and regu- 
larity.* 

In 1832, Sir Dominic Corrigan deprecated the use of digi- 
talis in the treatment of aortic patency, on the ground that, 
by slowing the action of the heart, and thereby protracting the 
period of diastole, it favoured the process of dilatation of the 
left ventricle. In 1871,+ Dr. Balthazar Foster objected to it for | 
reasons identical with those urged by Sir Dominic Corrigan. 
He admits, however, that digitalis may act beneficially in this 
disease, under circumstances indicative of over-compensation ; 
viz., where the heart acts with violence and rapidity, and the 
arteries are in a state of high tension. In such a case I would 
prefer the application of a few leeches at midsternum, and sub- 
sequently, ten-drop doses of the tincture of aconite (B. P.), given 
every third hour till cardiac excitement had subsided. The ten- 
dency to syncope, which Dr. Foster and others have witnessed 
under the use of digitalis in this and other forms of organic 
disease of the heart, is, I incline to think, occasionally due, not 
to the drug itself, but to the mode of its administration. I 
believe the infusion is the most objectionable form in which it ~ 
can be given, haying observed unpleasant consequences, simi- 
lar to those mentioned by Dr. Foster, resulting from it. But, 
given as the tincture, and combined with iron and ether as pre- 
viously. suggested, I have rarely known digitalis to cause un- 

* Vide p. 667. 
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pleasant symptoms; on the contrary, in numerous instances it 
has been followed by the most favourable and satisfactory results. 
I haye, in a few instances, been under the necessity of suspend- 
ing the use of digitalis owing to threatened syncope; but in the 
cases referred to there was fatty degeneration of the heart, in 
some instances with, and in others without, disease of the aortic 
valves. Whilst admitting that infrequency of cardiac action 
does not, of itself, constitute an indication for the use of digitalis, 
I cannot regard it in the opposite light, as prohibitory of that 
agent. Mere infrequency of pulse does not indicate prolongation | 
of aortic recoil, and of influx into the left ventricle, it only shows 
that the rhythm of the heart is slowed by protraction of the 
long or diastolic pause. During this pause, blood continues to 
flow into the ventricles, slowly and passively, from the auricles, 
till, at its close, active auricular contraction takes place. 

Aortic recoil is the reflex of left ventricular systole, is de- 
livered abruptly and vigorously within the period of the second 
sound, and, being a purely physical phenomenon, it may be re- 
garded as a fixed quantity, so long as the essential conditions of 
its development, vascular tension and elasticity, remain unaltered 
(see p. 91). Where incompetency of the aortic valves exists, the 
change of vascular tension thence arising, tends rather to abbre- 
viate than prolong the period of aortic reaction, owing to the 
sudden emptying of the first portion of the vessel by reflux upon 
the ventricle. If, for the reasons already mentioned, quinine and 
strychnia be preferred, I give two grains of the former with 
three minims of the latter and three minims of dilute sulphuric 
acid, in an ounce of water sweetened with syrup of orange 
flowers, three times a day. Symptoms indicative of pulmonary 
congestion, viz., dyspnoea and feeling of thoracic oppression, 
cough, and hemoptysis, should be treated by means of dry 
cupping, warm poulticing, and counter-irritation of the chest. 
Temporary engorgement of the liver and portal system, indicated 
by epigastric fulness and tenderness, with increased extent of 
hepatic dulness, constipation, flatulence, foul tongue, loathing of 
food and retching, and frequently also by enlargement and pro- 
trusion of the heemorrhoidal veins, may be promptly relieved by 
the application of two to four leeches at the pit of the stomach, 
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followed bya warm fomentation or poultice; a few grains of blue 
pill or grey powder should also be given, and some hours subse- 
quently, a saline aperient. During this temporary derangement 
of the digestive organs, thirst should be relieved by the smallest 
possible quantity of fluid, and the food taken should be exclu- 
sively liquid. 

Dyspepsia in such cases is due, not to uremia, as Dr. Milner 
Fothergill surmises,* but to impairment or arrest of absorption 
in the stomach, from congestion of the portal system. - I have 
repeatedly witnessed the symptoms previously described, where 
the urine was passed in full quantity, and was normal in all re- 
spects save as to deposit of lithates, and where, moreover, none 
of the ordinary symptoms of uremic poisoning existed. yen 
assuming, as must, I believe, be now conceded, that the forma- 
tion of urea is effected in the liver,t it is scarcely conceivable 
that the urine should not, in the cases referred to, have afforded 
evidence of its non-elimination, by reduction of specific gravity ; 
and that none of the nervous symptoms usually associated with 
retention of urea should have been exhibited. I regard intercur- 
rent symptoms of angina pectoris, viz., substernal pain and con- 
striction, paroxysmal dyspnoea, and faintness, as evidence of 
subacute inflammation of the aorta; and I treat them by the 
application of leeches to the sternum, and the exhibition of 
small and frequent doses of mercury with chalk, and antimonial 
powder, combined. Two grains of each may be given every 
second hour. These measures rarely fail to afford prompt and 
complete relief. 

(Edema is best treated by cupping or leeching, and subse- 
quently poulticing the loins, with a view to relief of the renal 
congestion. The hot air bath may then be used with great ad- 
vantage, followed by an active drastic purgative, such as half a 
drachm of the compound powder of jalap, or two drachms of the 
acid tartrate of potash in a wineglassful of infusion of senna. 
Digitalis, as previously directed, may be given with a view to the 
production of active diuresis; an object which it seldom fails to 
accomplish. 

* Lancet, May 80th, 1874, 
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The following cases are submitted, as examples of the various 
forms of lesion of the aortic valves discussed in the preceding 
pages. Amongst them will be also found examples of valvular 
inadequacy from dilatation of the root of the aorta. 


Casr LXXVIL—Aypertrophy of the Left Ventricle ; Mitral Re- — 
gurgitation ; Aortic Obstruction, and Incipient Aortic Regur- 
gitation. 


Marianne O’B., aged eighteen years, a dressmaker, admitted 
into hospital, June 28th, 1865. The following history was ob- 
tained from her mother. When only six years old she was 
taken to bathe by a female friend, and was kept in the sea fully 
an hour. On that evening, she was attacked with acute rheuma- 
tism of the knees and ankles; the illness lasted five weeks, and 
it would seem, from the imperfect account given, that the heart 
was implicated. A year subsequently she had another attack of 
rheumatism, and sought relief in the extern department of one 
of our city hospitals. She waited in an outer room, where, by 
some oversight on the part of the attendants, she remained un- 
observed, and was locked up. When discovered in the evening, 
after several hours of confinement, she was quite exhausted from 
crying, and was put to bed and treated with leeching and blis- 
tering over the heart. She was also, on this occasion, treated for 
threatened disease of the spine. She was twelve months under 
treatment, and was greatly reduced in strength. 

The following was her condition when she came under my 
notice. The pulse was not calculable at the wrist, owing to its 
weakness and irregularity. The pulsations of the heart were 
156 in the minute, and remarkably irregular. There was or- 
thopneea ; the precordial dulness was much extended trans- 
versely, and the cardiac impulse, strong and heaving, was 
accompanied by a jarring fremitus. At the apex, a loud rasping 
murmur accompanied and succeeded the first sound; no second 
sound was here audible. Over the lower part of the sternum, 
and at the base generally, both sounds were heard; the first, 
accompanied by a murmur which was softer than that heard 
at the apex, and the second, of a partially blowing character 

54% 


852 DISEASES OF THE LINING MEMBRANE OF THE HEART. 


The basic systolic murmur was transmitted through the arch of 
the aorta, and into the arteries of the neck. There was dulness 
of the bases of both lungs; and in these situations, and also 
under both clavicles, crepitant riles were audible. One leech 
was applied over the heart, and tincture of digitalis was given 
in Mx doses, with camphor water, every third hour. 

On the following day there was evidence of slight i improve- 
ment. Pulse 126, irregular; heart’s action less tumultuous; face 
slightly bloated, especially at the eye-lids; lips and cheeks some- 
what livid; teasimg cough when the patient attempted to lie 
down. 

On the 30th there was still further improvement. Pulse 108, 
and stronger. 

The digitalis was stopped on the 2nd July; and chloric ether, 
with tincture of orange peel, was given in the infusion of ca- 
lumba. 

July 5th. Pulse 96, and distinct, but irregular. Appetite now 
moderately good, and patient able to sleep comfortably in the 
recumbent posture. Physical signs as previously noted, except 
that the second sound was now audible at the apex, was double 
at the base, and was accentuated to the left of the sternum. <A 
systolic murmur was audible all over the front and back of chest, 
and was propagated into the abdominal aorta as far as the um- 
bilicus. No visible arterial pulsation, and now scarcely any 
cough. The medicine last prescribed was directed to be con- 
tinued, and the patient was allowed to get up. These favour- 
able changes were fairly attributable to leeching over the heart, 
and digitalis given as previously mentioned. 

Shortly after this date, she left hospital, but was re-admitted 
on the 14th; having had, on the preceding night, a syncopal 
attack, in which it was thought she would have died. State on 
re-admittance : pulse not calculable at wrist ; estimated by the 
heart, it counted 132. Physical phenomena as last reported, 
except that a musical note was now audible with the first sound 
over the lower sternum and likewise in the course of the aorta 
as high as the right second costal cartilage. It was heard with 
three or four consecutive systoles, and then, during as many 
more, it ceased to be audible. Digitalis, as previously given, 
was resumed, 
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She died on the 30th August; examination of the body 
was not permitted. The diagnosis, however, was sufficiently 
clear, The musical quality of the aortic systolic murmur at the 
date of re-admittance was most probably due to a vibrating 
shred of fibrin appended to one of the segments of the aortic 
valve. 


Cask LXXVIII.— Visible Pulsation of Carotid and Temporal 
Arteries ; Double Murmur at Apex and at Base of Heart, 
and likewise in Left Axilla; a Single Systolic Murmur i 
Carotids and in Descending Aorta. Death two years and 
nine months later. Autopsy: Pulmonary Apopleay ; Left Pleu- 
ral Effusion, General Adhesion of Pericardiwm, and En- 
largement of Heart ; Hypertrophy, with Dilatation of Left 

_ Ventricle ; Thickening and Inadequacy of Mitral Valve ; 
- Obstruction and Inadequacy of Aortic Valve ; Diminution 
in Calibre of Aorta. 


John L., aged fifteen years, a messenger, admitted March 6th, 
1867; had never suffered from rheumatism, but at the age of 
eight years had scarlatina. Subject to cough for many years, 
and spat blood several times; the date of the last hemoptysis 
being Friday, 24th ultimo. Pulse 102, sharp, and abrupt, but 
not visible at wrists or in the temples. Bowels regular. No 
cedema. Precordial dulness extended to left. Apex-beat imme- 
diately beneath nipple, and. extending over an area of one and 
a-half square inch in diameter. 

8th. Pulse 102. A double murmur audible at apex, the sys- 
tolic being the louder of the two, and of a blowing character ; 
it is likewise audible at base, and in course of ascending aorta ; 
but here the diastolic murmur is the louder, and follows the 
second sound, the latter being sharp, clear, and ringing over 
midsternum, and not accentuated over pulmonary artery. Neither 
murmur audible over left scapula, but both faintly so, and mani- 
festly by transmission, in left axilla. A single systolic murmur 
is heard in cervical arteries. Respiration and respiratory pheno- 
mena normal ; has slight cough. 

April 24th. Discharged much improved in general health. 


‘ 
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The. particulars of the case at that date were noted as follows; 
viz., pulse of good volume, and, ranging from 90 to 100. No res- 
piratory distress. No congestion, cedema, or hepatic engorge- 
ment. Two distinct murmurs audible at midsternum, where 
they are likewise loudest. Of these, one is systolic in rhythm, 
and rough in quality; the other is postdiastolic, soft, and blow- 
ing. Both are propagated through the aortic arch, and the 
former, likewise, into the great cervical arteries and thoracic 
aorta. Second sound uot intensified in pulmonary artery. Strong 
arterial pulsation in neck; and on right side pulsation also in 
internal jugular vein. Slight visible pulsation in temporal 
arteries, but not in radials. Treatment consisted in the use 
of the American wild cherry, given in form of infusion. The 
following note was made at this date, previously to the boy’s 
discharge ; the diagnosis being aortic valve disease, not in an 
advanced stage, and unassociated with the usual consequences 
of the affection. “ Valves partially competent, reflux taking 
place only after the act of closure, and giving rise to a murmur, 
postdiastolic in time, 7.¢, immediately succeeding the second 
sound, which was sharp and clear; thus indicating a condition 
of valves in which their tensive properties were not impaired, 
but their edges were probably tuberculated, and incompetent by 
want of coaptation.” 

On the 9th November, 1869, this patient, now a grown young 
man, was re-admitted for rheumatic pains in several joints. 
There was a visible pulsation in the carotid, temporal, and bra- 
chial arteries. Pulse at wrist sharp and collapsing, and aryth- 
mically irregular, Apex-beat in nipple line; and here, a fremitus 
was perceptible. Here, likewise, a-double impulse was felt, and 
a substitutive systolic bellows-murmur was audible. At base a 
double murmur was heard; viz., a systolic, which was likewise 
transmitted into the carotids, and a soft and blowing murmur 
succeeding a sharp second sound, - 

December 29th. After a fortnight’s absence from hospital 
duty, I found him much emaciated, and expectorating blood- 
stained mucus. Respiration embarrassed. Precordial dulness 
extended. He complained of an overpowering sense of oppres- 
sion across the chest. A blister was applied to the front of the 
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chest, and some antispasmodic medicine was given. On the fol- 
lowing day he felt much relieved. Pulsation was then slightly 
visible in the radial arteries, and the second murmur at the 
base was rather diastolic and substitutive, than postdiastolic in 
rhythm. No cedema. 

January 4th, 1870. Over border of left costal cartilages, in 
nipple line, and to a distance of two inches around this point, 
as likewise over entire epigastrium, a loud metallic tinkle was 
heard synchronously with the double impulse of the heart. It 
was loudest in the first mentioned situation, and was audible 
during expiration only; the descent of the diaphragm and in- 
flation of the lung seeming to suspend or mask it, probably by 
separating the pericardium and stomach. 

12th. He died suddenly, and apparently of syncope, during 
an effort of vomiting. 

Examination of the body twelve hours after death. A few 
nodules of extravasated blood were found in the lungs. The 
left lung was compressed by serous effusion into the pleura, and 
its surface was opaque and corrugated. The pericardium was 
thickened and universally adherent to the heart; the false mem- 
brane by which it was attached, was two lines thick, and pre- 
sented a blood stain posteriorly. The heart was greatly magnified 
and elongated, and, with half an inch of the great vessels attached, 
it weighed twenty-eight and a-half ounces. Right chambers 
normal. In the right ventricle there was a thick flake of yellow 
fibrin connected with the tricuspid valve, and extending, in the 
form of a flattened cylinder, into the pulmonary artery. Left 
auricle thin; appendix bound down to surface of auricle by ad- 
hesion. Anterior right segment of mitral valve presented three 
wart-like excrescences on the auricular aspect of the free margin, 
and in the vicinity of these, the valve was slightly thickened. 
The remainder of this valve, as likewise the entire of the pos- 
terior segment, was sound. The walls of the left ventricle were 
an inch thick at the base, and its cavity was much dilated and 
elongated. A thin flake of fibrin adhered to the septum. The 
aorta was reduced in calibre to the size of the middle finger. Its 
lining membrane was of a scarlet tint, and its valve-segments 
were shrivelled or rolled up at the free edge; but structurally 
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they were apparently healthy. When approximated by means of 
water poured into the aorta, they left a large opening in the axis 
of the passage, through which the water rapidly flowed into the 
ventricle. The aorta and its primary branches contained some 
dark blood-clot. 

In reference to this case, I wish only to observe upon; (a) the 
upward displacement of the point of apex-pulsation, in con- 
nexion with general adhesion of the pericardium; (0) the exist- 
ence of a basic postdiastolic murmur, where incompetence, 
without structural disease of the aortic valve existed, and the 
subsequent conversion of this into a veritable diastolic murmur, 
at a time when, presumably, the valve was beginning to undergo 
structural change ; (c) the absence of accentuation of the second 
sound in the pulmonary artery, and of audible murmur at the 
left scapula, where veritable mitral reflux existed; (d) the exist- 
ence of only a systolic murmur in the carotids, where a double 
murmur was audible at the base, and in the arch of the aorta; 
and, (¢) the existence, at the precordium, of a metallic tinkle 
communicated from an inflated stomach, and assuming the 
rhythm of the double cardiac impulse. 


Casr LXXIX.—Anasarca and Albuminuria ; Extension of Pre- 
cordial Dulness Transversely; Feeble Impulse of Heart, and 
Basic Systolic Murmur transmitted into Aorta and Carotids ; 
Death. Autopsy: Effusion into the Pleurce and Pericardium ; 
Hypertrophy and Dilatation of Left Ventricle ; Obstruction 
and Incompetency of Aortic Valve ; Renal Disease. ~ 


James A., aged twenty-six years, a car-driver, admitted June 
4th, 1867. Two months previously he had a chill, which was 
followed by cough and expectoration. At the date of admittance 
he was remarkably pallid, the lower limbs and trunk were 
swollen, and there was cough with expectoration of rust-coloured 
mucus. Respiration 48. Pulse 120, and dicrotic. Throbbing 
of carotids, Slight congestion of lips. The area of precordial 
dulness was increased transversely. No perceptible cardiac im- 
pulse,» At the~apex of the heart, a feeble and distant systolic 
murmur was audible, and the second sound was faint, but other- 
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wise normal. Over midsternum, a loud systolic bellows-murmur 
was heard; it was likewise audible in the arch of the aorta, and 
faintly in the carotids. Crepitant rales were audible all over 
the right side.» Urine passed in small quantity, 1:015 in sp. gr., 
loaded with albumen, and containing numerous red-blood cor- 
puscles, and a few hyaline tube-casts to which some epithelium 
still adhered. 

9th. Patient pale and somnolent. Precordial dulness in- 
creased in extent. Heart-sounds cbscure, and no murmur to be 
heard. Comparative dulness at postero-inferior portion of right 
side, where crepitant rales are audible. 

10th. Died early this morning. Post mortem examination of 
body vespert. Copious effusion of serum into both pleure and 
pericardium. Heart greatly enlarged transversely, and by hy- 
pertrophy of the left ventricle exclusively ; right chambers nor- 
mal, and containing some dark coagulated blood ; left ventricle 
much dilated and thickened. The mitral orifice and valves were 
normal and competent. All three segments of the aortic valve 
presented, at their free edge, a crop of rough granular vegeta- 
tions, which extended to a considerable distance on the ventri- 
cular surface of the valves, so as necessarily to obstruct the exit 
of blood from the ventricle. The left anterior segment presented 
arent or opening, as large as a pea, near its free margin. The 
edges of this rent hung into the ventricle, and were coated with 
granular lymph, forming a tubular passage about half an inch in 
length, which permitted regurgitation, and at the same time, by 
its prominent margins, obstructed the orifice of the artery. The 
edges of the valves, moreover, hung loosely into the ventricle, 
and permitted free regurgitation. The substance of the heart 
was firm. The aorta was healthy. Liver and spleen greatly 
enlarged and congested. Kidneys enlarged, their cortex thick- 
ened, and presenting a light fatty appearance. By an oversight 
they were not examined microscopically. The lungs were ex- 
amined, but no note was made of their condition. 
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CasE LXXX.—Rheumatic Fever; Bdema; Weak and Intermit- 
ting Pulse; Paroxysms of Violent Palpitation and Cardiac 
Asthma, with Extreme Rapidity of Pulse; Sugular Pulsation ; 
Enlargement of Liver, and Ascites; Suppression of Second 
Sound of Heart; Systolic Murmur at Apex, and Double 
Murmur at the Base of the Heart. 


Owen G., aged twenty-three years, a farmer, admitted into 
hospital, September 4th, 1867. Has worked hard as an agricul- 
tural labourer. ight years since he had measles, and two years 
subsequently, rheumatic fever after a severe wetting. Shortly 
after the last mentioned illness he began to suffer from palpita- 
tion and shortness of breath on exertion. He likewise had 
occasionally cedema of the feet, which passed off with critical 
diarrhoea and diuresis. 

When admitted, he was suffering from general cedema, dysp- 
noea, and palpitation. The urine was moderate in quantity, 1:025. 
in sp. gr., acid, and free from albumen and sugar. Copious dia- 
phoresis. The hair of the head was erect, and of a spinous charac- 
ter. Precordial dulness extended horizontally from the left nipple 
line to the right of the mesial line of the sternum, its vertical 
extent being normal. A loud systolic bellows-murmur was heard 
below the nipple, and likewise, but less distinctly, over the base, 
and at the xiphoid cartilage. A second sound was nowhere 
audible. The supraclavicular fosse were obliterated, and on the 
right side there was visible pulsation of the external jugular 
vein, which was synchronous with the impulse of the heart, and 
more distinct with inspiration than with expiration. The chest 
was prominent on both sides, and on the right there was consi- 
derable dulness below the clavicle, and all over this side loud 
rales were audible. Over the left side, on which he seldom lay, 
respiration was puerile. The liver was enlarged, and tender to 
pressure; and there was some liquid in the peritoneum. The 
radial pulse was slightly visible, weak, and intermittent. The 
intermission recurred at unequal intervals; thus, it was noted 
after six, eight, nine, and fourteen pulsations, respectively. On 
the 9th September it occurred four times in succession, after 
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seven, eight, and nine beats respectively ; then after thirty-two 
beats; and next, four times successively after fourteen beats. 

B Infusi pruni Virginians, 3viiss; Spirit. ether. nitros., Siv. 
A tablespoonful to be taken every fourth hour. To have saline 
aperients as required; nutritious diet; and a moderate allowance 
of wine. 

On making my morning visit on the 10th September, I found 
him suffering from an aggravated paroxysm of cardiac asthma ; 
the heart was acting tumultuously, and at the rate of 198 pulsa- 
tions in the minute ; respiration 48, and the body bathed in per- 
spiration. No cardiac murmur was then audible. This paroxysm 
occurred without any assignable provocation. To have imme- 
diately a draught composed of Hoffman’s anodyne, 3ss; Battley’s 
sedative, 5j; and camphor water, 4). 

On the following morning (11th) the pulse was only 98, regu- 
lar, and without intermission. 

16th. It was noted that since last report he had had one 
paroxysm, but of a less severe character than the first. The 
pulse had varied from 96 to 108, and been occasionally free 
from intermission. The sedative draught last mentioned had 
been continued, and a pill had been given daily, consisting of 
equal parts of blue pill, dried soda, and compound rhubarb pill ; 
and on that morning, owing to the existence of unusual hepatic 
tenderness, a single leech was applied over the liver, and subse- 
quently a warm poultice. 

17th. 11 am. I found the patient again in a paroxysm. 
Pulse 198, and respiration 54. No murmur detectable. Sedative 
draught repeated. 

18th. Complained of “swimming” in the head when he 
dozed. Pupils small; pulse 96, regular, and not intermittent. 
Tincture of hops (3j) was substituted for opium in the draught. 

23rd. 10 AM. Patient sitting up im bed, face flushed, and 
body bathed in perspiration. Pulse failing, and not calculable at 
the wrist; but registered by the heart, it was 210 in the minute. 
The right external jugular vein and its tributaries were greatly 
distended. ‘To have former sedative, but without opium. 

He passed a good night on the 24th, and on the following 
morning the pulse was 108 and regular. Considerable cedema of 
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left hand and forearm, notwithstanding that decubitus is usually 
dexter. No second sound audible. 

27th. A double murmur was audible at midsternum, to the 
left of the median line; and a faint but rough second sound was 
heard in the course of the aorta. Pulse 96, steady, and regular. 
Much cedema of left hand and forearm. 

October 5th. Patient flushed, and perspiring. Pulse 192; 
respiration 36. This paroxysm, which came on during sleep, 
was of brief duration. He passed a good night, and on the fol- 
lowing morning (6th) the pulse was only 84. 

November 8th. 114M. Pulse 210, counted by the heart; 
respiration 48, and accompanied with great dyspncea and ina- 
bility to speak; face flushed and perspiring. The entire chest 
was visibly shaken by the violent action of the heart. 

On the evening of this day, the patient abruptly left hospital, 
and I have not since heard of him. 

The details of this case, even in the absence of post mortem 
evidence, are given at great length, because of the typical cha- 
racter of the cardiac asthma, and the extreme rapidity of pulse 
which it exhibits. I have met with only two cases, of which 
this was the first, in which the rate of cardiac pulsation reached 
200; in this instance, on two different occasions, it exceeded 
that number by 10 beats. The diagnosis implied in the title 
of the case is, I venture to think, warranted by the symptoms 
and signs exhibited. 


Cass LXXXI—Double Basie Murmur, remarkably Loud and 
catensively Transmitted ; History of Sudden Occurrence of 
Cardiac Lesion from Strain. Diagnosis: Yielding of Seg- 
ment of Aortic Valve previously unsound. 


Richard W., aged thirty-six years, a labourer of intemperate 
habits, was admitted, December 29th, 1868. Had been for some 
time subject to cough; and six days prior to admittance, whilst 
carrying two buckets full of liquid food to cattle, he felt a sud- 
den yielding in the region of the heart, which was followed by 
a buzzing noise distinctly audible to himself. He felt no pain 
in the chest, and had no paroxysm of dyspncea either then or 
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since. There has not been hemoptysis. The buzzing noise in 
the chest has continued up to the present, and in bed it has 
been particularly loud and troublesome. 

The appearance of the man indicates good health. ‘There is, 
however, shortness of breath with orthopncea, but no cedema. 
Pulse in erect posture 108, regular, and equal on the opposite 
sides, but visible; in the recumbent posture it is 84. Chest uni- 
versally resonant, and respiration natural. 

In the erect posture a fremitus is perceived on placing the 
hand over the precordium ; the seat of this fremitus is basic. 
Precordial dulness normal in extent. Apex beat in fifth inter- 
costal space and in nipple line, and perceptible over an area of 
one inch in diameter. Here both sounds are accompanied by 
murmur, manifestly transmitted; the first, or systolic, soft and 
blowing, and the diastolic, jarring and faintly musical. 

At midsternum these murmurs attain their maximum inten- 
sity, and replace the normal sounds of the heart; the systolic, 
loud and blowing, and the diastolic, loud, buzzing, and musical. 
Both murmurs, retaining the characters just described, are dif- 
fused over the entire front of the chest, but with a loudness pro- 
gressively diminishing in proportion to the distance from mid- 
sternum. The diastolic murmur is likewise audible in the 
carotid and brachial arteries, in the abdominal aorta and iliac ~ 
arteries, and faintly also over the lumbar spine. In the recum- 
bent posture, and after repose, it loses its musical character, and 
the fremitus is then not perceptible at the precordium. 

After a short residence in hospital, this man returned to his 
employment, somewhat improved by rest. I have not since 
heard of him. The features of special interest in the case are: 
the absence of sub-sternal pain, dyspnoea, and hemoptysis at 
the time of the accident, assuming it to have been of the charac- 
ter diagnosed ; and the transmission through the principal arte- 
ries of the second order, and to a great distance, of an aortic 
diastolic murmur. In both these respects the case is, in my ex- 
perience, unique. 
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Case LXXXII.— Repeated Attacks of Acute Rheumatism; Double 
Cardiac Impulse, and Double Murmur of Aortic Origin ; a 
Systolic Murmur audible in the Arteries of the Neck, and 
a Diastolic Murmur in the Thoracic and Abdominal Aorta. 


Thomas B., aged twenty-two years, an accountant, visited hos- 
* pital as an extern, January 30th, 1874. Had acute rheumatism 
seven years previously, and a similar attack each succeeding winter 
since that date. Has smoked and drunk to excess, but for the 
last six months has been temperate in both these respects. Has 
not had hemoptysis. Is pale and nervous; breathing natural. 
Pulse 108, and remarkably variable as to rate independently of 
physical effort, and visible in carotid, temporal, and radial arte- 
ries. Can lie on left side. There is strong, diffused, and double 
cardiac impulse; no localized apex beat. At midsternum there 
is a double murmur, the systolic element of which is of a blow- 
ing character, and ends with a sharp and clear valve-click, the 
diastolic being much louder, and also blowing. Both murmurs 
are audible all over front of chest, and distinctly below and out- 
side left nipple line. The systolic murmur alone is heard in the 
carotid arteries, and the diastolic only, but very distinctly, along 
the dorsal and lumbar spine. To have tincture of the perchloride 
of iron, and spirit of nitrous ether, of each Mx, with Mv of tinc- 
ture of digitalis, in an ounce of infusion of quassia, thrice daily. 

The diagnosis is given in the title of the case, and no comment 
upon it is necessary; except that it exemplifies still further the 
truth, so often previously insisted upon, that whilst aortic mur- 
murs of diastolic rhythm are extensively transmitted through 
the main trunk of that vessel, they are not audible in its primary 
branches; whilst aortic systolic murmurs of valvular origin 
always are audible in these vessels. Case 81 affords a notable 
exception to the former statement. The following case still 
further illustrates the preceding remarks. 


Casr LXXXIII.—Double Aortic, and Systolic Mitral Murmur. 
Diagnosis: Aortic Obstruction and Reflux, and Mitral Re- 
gurgitation. 


James O’B., labourer, aged thirty years, seen as an extern, 
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May 28th, 1869. Has been three years in the army, but never 
in active service, and retired three years ago. Has had pal- 
pitation for the last ten years; but his health failed only at 
Christmas last. Pulse 84. Visible pulsation of carotid, tem- 
poral, brachial, and radial arteries, Respiration embarrassed. 
Decubitus dexter. Cough, with copious expectoration. Engorge- 
ment of both lungs posteriorly. No cedema anywhere. Cardiac 
impulse heaving, and apex-pulsation diffused. 

A double murmur was audible at the base and in the ascend- 
ing portion of the arch of the aorta, the diastolic being the 
louder, and not audible in the neck; whilst the systolic murmur, 
which became fainter in the ascending portion of the arch, was 
exaggerated in the carotids, and was there attended with fre- 
mitus. 

Immediately to the right of a vertical line two inches inside 
the left nipple, the systolic murmur was faint; but to the left of 
that line it was louder, and thence to the site of apex-pulsation 
in the nipple line and sixth intercostal space, it gradually in- 
ereased in intensity. The second sound in the pulmonary artery 
was not accentuated, and no murmur was audible in the back. 
To have tincture of the perchloride of iron, chloric ether, and 
ipecacuanha wine in camphor water. 


The following case is remarkable in regard to its duration, its 
apparent gravity being considered. 


Case LXXXIV.—Dyspnea ; General Venous Congestion and 
Edema; Haxtreme Weakness and Irreqularity of Pulse ; 
Mitral and Aortic Regurgitation. 


Bridget M., a domestic servant, aged twenty-six years, ad- 
mitted into hospital in the early part of 1868, and seen again as 
an extern on the 26th October in that year. Respiration much 
embarrassed after exertion, and oppressed even when she is at 
rest. Pulse remarkably weak and irregular, and not calculable 
at the wrist. Action of heart irregular and intermittent. Cide- 
ma of feet, and congestion of lips. At the apex of the heart 
there was a systolic murmur, and at the right base a soft dia- 
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stolic murmur replaced the second sound, which was audible 
only in the pulmonary artery. 

This poor girl was re-admitted in July, 1872, in the same con- 
dition ; she left, relieved, after a month’s rest and tonic treatment. 


Casr LXXXV.—Systolic Murmur at Apex ; Double Murmur at 
Base ; Systolic Basic Murmur extensively transmitted through 
Arteries. Diagnosis: Mitral Regurgitation ; Aortic Obstruc- 
tion and Regurgitation. 


Henry H., aged thirty-six years, a labourer, admitted July 1st, 
1867. Health reported good up to six months ago, when, without 
having been ill, or having sustained injury of any kind, he began 
to suffer from pain in the left side, and lower part of the back. 
Two months subsequently he observed a swelling in the left side 
of the abdomen, and in the site of this swelling he had occasion- 
ally pain of a spasmodic character. Urine high coloured, and de- 
positing amorphous lithates, Pulse 68, and “collapsing.” Visible 
pulsation in carotid, radial, and femoral arteries. Strong pulsa- 
tion of abdominal aorta, accompanied by a purring tremor and a 
systolic jarring bruit. A systolic bruit of a somewhat rough 
character existed at the apex of the heart, which pulsated in the 
sixth intercostal space, one and a-half inch outside the nipple 
line; it was audible over an area measuring one and a-half inch 
transversely, by one inch-vertically. This murmur was likewise 
heard in the left axilla and left back. At the apex, the second 
sound was not distinct. 

At midsternum, a systolic and a diastolic murmur existed ; 
both were transmitted in the course of the ascending aorta, and 
. were loud, soft, and blowing, but the diastolic was the louder of 
the two, and superseded the second sound. The systolic mur- 
mur was propagated into the carotids, abdominal aorta, and 
femoral arteries. Second sound not exaggerated inthe pulmo- — 
nary artery. No dyspnoea. Discharged somewhat relieved, 
July 14th, 
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Cass LXXXVI.— Systolic and Diastolic Basic Murmur, the 
former accompanying, the latter substitutive ; Redwplication 
of Second Sound. Diagnosis: Obstruction and Regurgitation 
at Aortic Orifice, and Considerable Dilatation of Left Ven- 
tricle. 


James H., a stuceo-plasterer, temperate, aged forty-four years, 
admitted into hospital, September 27th, 1869. Has never had 
rheumatism, but has had flying pains in various parts of the 
body. During the last six months has been weak, and often, 
within that time, has nearly fallen down in the streets from 
faintness. Sight began to fail, especially in the right eye, three 
weeks ago, and is now very much impaired; the right pupil 
is clear, but scarcely responds to light. Patient remarkably 
pale. Respiration tranquil; decubitus indifferent. Pulse 78, 
bounding and visible. No cedema. Apex of heart pulsates half 
an inch outside nipple line, in the fifth intercostal space, and 
over an area of one inch in diameter. Here both cardiac sounds 
are obscure, a faint transmitted murmur accompanying the 
second sound. At midsternum, and also in the course of the 
ascending aorta, a double murmur is heard, the systolic being 
the less distinct, and accompanying, whilst the diastolic murmur 
is loud, blowing, and substitutive. The former is transmitted 
into the carotid arteries, but the latter is not. No murmur 
audible in back. Second sound normal as to quality, and not 
accentuated in the pulmonary artery; it is double throughout 
the precordium, the first element being sharp and clicking, the 
second element represented, as already stated, by a loud bellows- 
murmur, which is most distinct at base, and masked and pro- 
longed at apex. J Tinct. ferri perchlorid., ether. chloric., aa. 
Tx tertia, q.q. hora s, 

On the 9th October, which is the date of latest report, the 
second sound was not anywhere audible. The man left hospital 
soon afterwards, A 

The coexistence in this case, as in others to be afterwards 
noticed, of aortic regurgitation with double second sound, en- 
abled me to identify with certainty the aortic and the pulmonic 
elements of that sound, respectively. The former, which was 
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posterior in time, was represented by a murmur; whilst the 
latter was sharp and clear. I believe the relative position in 
time of the two factors of the second sound, in this and all 
similar cases, may be accounted for by the existence of dilata- 
tion of the left ventricle, owing to which the evacuation of that 
chamber, and therefore the reaction of the aorta, are necessarily 
postponed. . 

If this view be correct, it follows that the existence of double 
second sound, in connexion with the murmur of aortic reflux, 
indicates dilatation of the left ventricle. 


Case LXXXVII—RFhewmatism, Cough, and Hemoptysis ; Or- 
thopnea and Paroxysmal Dyspnea ; Congestion of Liver, and 
General Hdema; Visible Pulsation of Arteries ; Increased 
area of Precordial Dulness; Feeble Impulse; Double Murmur 
at Base, and a Single Musical Systolic Murmur ine Aorta 
and Arteries of Neck, and likewise audible along the Spine; 
Gangrene of Feet; Hemoptysis; Death. Autopsy: Heart 
greatly Enlarged, and Laden with Fat ; Aorta Dilated and 
Atheromatous, and its Valves Incompetent by Dilatation of 
the Vessel, but also slightly Diseased and presenting Obstruc- 
tion to Hutt of Blood ; other Valves healthy; Right Ventricle 
Thickened, but not Dilated; Left Ventricle Dilated and 
Thickened. 


John C., aged forty years, admitted November 16th, 1869, 
Has served twenty-one years as a soldier, ten of which were 
passed in India. Had an attack of rheumatism eight years ago 
whilst in camp at Shorncliffe, and has had cough for the last 
twelve months. Left the army last May. A fortnight ago he 
spat blood for two days, and about the same time his feet began 
to swell. For the last four months he has not been able to lie 
down, owing to the immediate occurrence of urgent dyspnoea on 
his attempting to do so; and for the latter half of that period he 
has been subject to paroxysms of dyspnoea, coming on suddenly 
whilst he lies quietly propped up, and obliging him to start out 
of bed to avoid being suffocated. 

State on admittance: feet, legs, and thighs greatly swollen, 
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and very tense, but pale and waxy-looking. Scrotum also cede- 
matous. Toes congested; face of an olive tint, but not jaundiced. 
Liver enlarged and tender. Pulse 96, and visible in the carotid, 
temporal, and radial arteries. Precordial dulness much ex- 
tended, but cardiac impulse diffused and feeble; no distinct 
apex-pulsation to be felt. At base, a systolic and a diastolic 
murmur existed; the former musical, and transmitted through 
the aorta to its bifurcation, and likewise into the carotid and 
subclavian arteries; it was audible along the dorsal and lumbar 
spine, and, by transmission, at the apex. The diastolic murmur 
was soft, and confined to the base and the ascending aorta. Con- 
gestive enlargement and tenderness of the liver. To have an 
aperient, and afterwards a mixture of tincture of the perchloride 
of iron and chloric ether, in camphor water. To have, at night, 
a sedative, composed of Hoffman’s anodyne and liquor of hydro- 
chlorate of morphia. Feet and legs punctured, and yielded a 
copious discharge of serum. 

26th. Lower limbs now enormously swollen, red, and tender, 
and on dorsum of right foot, incipient bulle, indicative of proxi- 
mate gangrene. Interval between cardiac impulse and radial 
pulse quite distinct, the pulse-rate being 96. The stroke of the 
radial artery coincided with the second sound of the heart; 
whereas, in the absence of organic disease of the heart and 
aorta, as I have ascertained by experiment, this does not occur 
till the rate of cardiac pulsation has attained to 126 in the 
minute.* Patient insists on having the window opposite his 
bed kept open day and night; and to admit of this being done 
without danger to the other patients, his bed was removed to 
a window at the end of the ward, and there enclosed on three 
sides by means of screens. Is spitting blood. 

28th. Died this morning. The feet had previously assumed 
a dark chocolate hue, and several gangrenous bulle had formed 
upon them. For some time before death the patient had ceased 
to crave for fresh air, and desired that the window should be 
closed. 

* Vide paper “‘On the Rhythm of the Heart,” Proceedings of the Medical Society 
of the College of Physicians, Dublin Quarterly Journal of Medical Science, August, 


1864, This is the only example of veritable postponement of the radial pulse which 
L have met with. See p. 832. 
55* 
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On the following day, the heart, which was the only organ T 
could procure for examination, was carefully inspected. Emptied 
of blood, and with an inch and a-half of the aorta and pulmonary 
artery attached, it. weighed twenty-seven ounces; it was of a 
globular figure; the apex was blunted, and the base was exten- 
sively and deeply covered with fat. The aorta was dilated above 
the valves, and readily admitted three fingers introduced edge- 
wise. The valves were incompetent, water poured into the aorta 
readily flowing into the left ventricle. The line of union of two 
of the valves was hard and cartilaginous, and offered an obstacle 
to the efflux of blood from the ventricle. Otherwise, the valves 
were healthy. The lining membrane of the aorta presented 
several yellow patches of incipient atheromatous change. All 
the other valves were normal and competent. Right ventricle 
somewhat thickened, but not dilated. Left ventricle dilated, 
and three-fourths of an inch thick at base and centre. Muscular 
structure healthy. 


Caszr LXXXVIII.—Scarlatina and Aortic Valvulitis ; Exten- 
sively transmitted Aortic Systolic Murmur. Diagnosis : 
Aortic Obstruction, Embolism, and Recurrent Right Hemi- 


plegia. : 


Thomas B., aged seven years and a-half, a fine healthy looking 
boy, was admitted into the Mater Misericordiz Hospital, under 
my care, on the 5th of February, 1874. 

Had scarlatina three years previously. Three months prior to 
date of admittance, he complained of “pain in the stomach,” 
which quickly passed away; nine weeks later he suddenly lost 
the use of the right arm, and, partially, that of the right leg; 
articulation was likewise affected. . 

From this attack, it would seem that he quickly recovered. 
On the 4th of February (the day preceding that of admittance), 
he was again suddenly deprived of the use of the right arm and 
leg. 

When I first saw the boy, on the 6th, he was entirely power- 
less as to the upper and lower limbs on the right side. Sen- 
sation was unaffected, as was likewise articulation, but reflex 
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irritability was defective in the paralyzed foot. Pulse 84, and 
regular. Apex-pulsation in left nipple-line. At the right base 
aloud bruit de rdépe was heard with maximum intensity, and 
from this point it was transmitted through the aorta, quite to 
the lumbar spine, and into the carotid and subclavian arteries ; 
it was likewise audible, but less distinctly, at the apex. The 
second sound was remarkably sharp in the aorta, and double 
during inspiration only. To have a teaspoonful of syrup of the 
phosphate of iron three times daily. 

The boy is still (February 24th) under treatment. He has 
gradually recovered the use of the arm, which he can now lift to 
his head ; but in the use of the leg very little improvement has 
been effected. 

Tested by means of the esthesiometer, sensibility is undi- 
minished in the paralyzed limbs, whilst the dynamometer regis- 
ters a pressure equal to twelve and a-half pounds for the para- 
lyzed hand, and a pressure of twenty-seven and a-half pounds 
for the unparalyzed hand, as reported by my colleague Dr. 
Nixon. To him I am also indebted for the subjoined tracing of 
the pulse (Fig. LII.), taken on the 24th February. It is char- 
acteristic of obstruction, without regurgitation, at the orifice of 
the aorta, and shows also some degree of hypertrophy of the left 
ventricle. 

It exhibits shortness and want of verticality in the up-stroke, 
and roundness of summit. 

Fie. LIT. 





Thomas B. 


Aortic obstruction. Pulse 78. 


Before I had the advantage of seeing this tracing, I con- 
cluded from the position of the apex of the heart, and the 
force of the impulse, that the left ventricle was hypertrophied. 
From this I further inferred that the lesion at the aortic ori- 
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fice was of some years’ standing, and had most probably origi- 
nated in acute endocarditis, engaging the valves, at the date 
of the attack of scarlatina, three years previously ; and, finally, 
that embolism, by detachment of a flake of fibrin from the aortic 
valve, and its impaction in one of the arteries of the left cerebral 
hemisphere, most probably the middle meningeal, was the cause 
of paralysis on both occasions. 

On the first occasion, the embolus was most probably com- 
posed of detritus, was quickly disintegrated by the force of the 
arterial current, and washed away from the obstructed vessel ; 
hence, the rapid recovery which followed. In the second attack, 
however, there is reason to believe that the plug was of a more 
compact and solid character, but is now undergoing a slow pro- 
cess of reduction by molecular detachment from the surface. 

That the structural lesion causing a murmur of exit is con- 
fined to the root of the valve, does not involve its effective por- 
tion, and is chiefly of the nature of a deposit from the blood, I 
judge from the clearness of the second sound, the absence of 
diastolic murmur, and the harsh and grating quality of the sys- 
tolic murmur, taken in conjunction with the actual occurrence 
of embolism. 

Hemiplegia from this cause in childhood is of favourable 
augury, but very liable to recurrence. 

The treatment required is of the simplest; but excitement and 
physical effort, and, indeed, all circumstances whatever which 
tend to hurry the circulation, should be deprecated. : 

The absence of muscular contraction or cramps in the para- 
lyzed limbs, and of impairment of sensibility, are worthy of 
notice, as characteristic of this form of paralysis. 

Reduplication of the second sound during inspiration only, is 
not new to me. From the reduplication, I infer that the left 
ventricle is also dilated. The limitation of this phenomenon 
to the period of inspiration may, I think, be attributed to a 
virtual exaggeration of the inequality of capacity existing be- 
tween the two ventricles at that moment, owing to the facility 
for disgorgement presented to the right ventricle during the in- 
spiratory effort, whilst no corresponding influence is exercised 
upon the left ventricle by that act. 
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Case LXXXIX.—Recurrent Rhewmatism ; Pericarditis ; Aortic 
Obstruction and Reflux ; Basie Systolic, and Postdiastolic 
Murmur ; Transient Systolic Murmur at Apea. 


William G., aged eighteen years, assistant in a wine store, was 
admitted into hospital, October 25th, 1869, suffering from rheu- 
matic inflammation of the knees, feet, and right wrist, with which 
he was attacked on the 20th. Was under my care in hospital 
for a previous attack of rheumatism, complicated with pericar- 
ditis, from the early part of the preceding February, to the 17th 
of March following. 

State on second admission. Is remarkably pale. Pulse 72, 
and scarcely visible. Apex-beat in the nipple line; a loud, 
“ whiffing,” systolic murmur is audible at the apex, and is like- 
wise transmitted to the left axilla and back. At the base, a faint 
systolic, and a loud postdiastolic murmur are heard. Of these, 
the former alone is transmitted into the carotid arteries. To 
have watery extract of opium, gr. j, thrice daily. 

November 11th. To continue pill at night only, and take sul- 
phate of quinia, gr. iss, twice daily. 

25th. Discharged cured as regards the articular inflammation, 
but with the cardiac signs unaltered. 

Admitted for the third time, April 21st, 1873, with a mild at- 
tack of rheumatism of the feet and legs, unaccompanied by 
swelling. Since date of last report, he has been employed as an 
engraver on wood. Actual condition: Pulse 96, full, regular, 
and visible. Precordial dulness extended to the left. Apex 
beat strong, and perceptible over an area of one inch imme- 
diately external to the nipple line. At the apex-point a soft 
systolic murmur is heard ; this is not audible in the left axilla or 
back, the second sound being faint, and associated with a feeble 
distant murmur. In proportion as the stethoscope is slowly 
shifted upwards and inwards towards midsternum, both these 
murmurs become gradually more distinct; at the last men- 
tioned point they attain a maximum loudness, which is main: 
tained, with only slight diminution, through the ascending aorta. 
The diastolic murmur in both situations is the louder of the two, 
is soft and blowing, and preceded by a sharp second sound ; whilst 
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that of systolic rhythm is rough, and alone audible in the arte- 
ries of the neck. To have a quinine mixture thrice daily, and 
gr. j of watery extract of opium at night. 

The existence of an indubitable mitral systolic murmur, of 
temporary duration, at the date of the second admittance, I 
would venture to attribute either to the accident of mitral 
thrombosis, or to temporary asthenia of the walls of the left 
ventricle. I cannot admit cwre of an actual lesion of the valve, 
of which I have never seen presumptive evidence, much less 
proof. During the interval of more than three years between 
the second and third admittance, disease of the mitral valve, pre- 
viously established, would have made such progress intrinsically, 
and would have entailed collaterally such an amount of struc- 
tural alteration and functional impairment, as would have ren- 
dered the diagnosis of it a problem of the simplest character ; 
Whereas, not only had no such changes been effected in the 
interim, but murmur had ceased to be audible at the apex, 
except by transmission. 

The postdiastolic rhythm of the second murmur suggests to 
me marginal lesion of the valve only, and that of a trivial 
ahmiadion 


_ The following case affords another example of a murmur of 
this rhythm, but due to a different and a more formidable lesion. 


CAsE XC.—Rheumatism; Dilatation and Atheroma of the Aorta; 
Harsh Systolic Murmur, accompanied by Fremitus at the Base, 
and transmitted through the Arch of the Aorta, and into the 
Arteries of the Neck; also a Soft Postdiastolic Murmur at the 
Base, and transmitted through the Arch of the Aorta only. 


Michael B., aged fifty-five years, a man of a respectable class, 
but ruined in rncnctenten and desponding, called on me, Janu- 
ary 14th, 1870. Had lived rather freely, and nine years previously 
had rheumatism. Six months prior to the date of his visit to 
me, he began to suffer from a feeling of discomfort about the 
heart, with occasional palpitation, and also from vertigo and 
failure of memory. When I first saw him, he was anemic; the 
face was puffed, and of an olive tint. Pulse 96, full, soft, aryth- 
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mically irregular, and barely visible. Cardiac impulse very 
feeble, perceptible half an inch outside the nipple line, and 
beneath the sixth rib. At the apex, a transmitted systolic mur- 
mur was audible. At the base and in the course of the aorta, a 
very loud systolic bellows-murmur, and a faint postdiastolic 
murmur associated with a clear second sound, were heard; of 
these, the former only was transmitted into the carotids. No 
areus senilis. 

February 4th. A loud, harsh, substitutive systolic murmur, 
accompanied by fremitus also, a soft postdiastolic murmur existed 
at midsterhum; both were transmitted throughout the arch of 
the aorta, but most distinctly so to the level of the second right 
costo-sternal articulation. Beyond the left sterno-clavicular arti- 
culation the diastolic murmur was not audible; neither was it to 
be heard in the arteries of the neck ; whilst the systolic murmur 
was heard in this situation with remarkable distinctness. The 
latter was likewise audible at the apex, but here it was accom- - 
panied by a first sound. To have a mixture of iron and chloric 
ether in camphor water. 

I conclude that the aortic valve in this case was extensively 
disorganized at the root; whilst, as I infer from the existence of 
a Clear second sound, and from the harsh quality of the systolic 
murmur in the aorta, conjoined with the faltering and irregular 
character of the pulse, the inadequacy of the valves was due to 
dilatation of the aorta, involving the orifice. 


CasE XCI.—Palpitation ; Sudden aud Severe Epigastric Pain, 
followed by Vomiting and Collapse ; Visible Pulsation in the 
Carotids ; Double Impulse ; Displacement of the Apex Out- 
wards; Double Basic Murmur Transmitted into Aorta, Sys- 
toe Murmur alone being Audible in the Neck; Death. 
Autopsy: Passive Effusion into the Pericardium; Enlargement 
of, and Fatty Accumulation wpon the Heart ; Hypertrophy 
and Dilatation of the Left Ventricle ; Interfascicular Fatty 
Deposition ; Rupture of one of the Segments of the Aortic 
Valve, and Oaleareous Transformation of its Root ; Dilata- 
tion and Atheroma of the Aorta. 


Anne McE., aged forty-four years, admitted January 26th, 
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1870. Never had rheumatism. Six months previously, she ex- 
perienced palpitation for the first time, and on the day prior to 
date of admittance, was seized with pain in the epigastrium, 
which was succeeded by vomiting. When admitted, she was 
still suffering from irritability of stomach, the ejecta consisting 
of the liquids drunk, mixed with mucus and bile. She was then 
in a state of collapse, chilled and pallid, the eyes sunken, and 
the breath cold; the whole aspect being that of a person in the 
collapse stage of cholera. The pulse was 102, very weak, but 
regular. Arterial pulsation was visible in the neck, but not in 
the temples or wrists. Apex-beat “half an inch outside the 
nipple-line, but in the fifth intercostal space; and here a feeble 
second impulse was felt, and a transmitted systolic murmur was 
audible. 

At midsternum, and in the course of the ascending aorta, a 
double murmur was heard, that of diastolic rhythm, which was 
blowing and substitutive, being the louder of the two, whilst the 
systolic murmur alone was transmitted into the arteries of the 
neck. To have spirit of chloroform, and hydrocyanic acid 
draughts. 

Died in the course of the same day. About eight ounces of 
serum were found in the pericardium. This was the product of 
simple passive effusion, as no trace of pericarditis existed; the 
serous surface being smooth and transparent. The heart was 
enlarged, weighing twelve and a-half ounces, and remarkably 
soft and flabby, expanding by its own proper weight when laid 
upon the table. There was a good deal of fat on the surface. 
Examined under the microscope, the muscular fibres exhibited 
normal striation, and seemed healthy; their diameter varying 
from 1°776 to 1332 part of an inch; but between the fasciculi 
there was a good deal of oil deposit. 

The left ventricle was somewhat dilated and thickened. The 
aortic semilunar valves were healthy at the free borders, and 
competent to close the axis of the passage; but one of them was 
ruptured in the centre, the rent admitting the point of the little 
finger, and permitting free reflux into the ventricle when water 
was poured into the aorta, whilst the edges of the valves came 
into close mutual apposition. The root of the ruptured valve 
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was calcareous, and two rugged masses of chalk-like substance, 
as large as peas, projected on the ventricular surface of the valve, 
and must have offered considerable obstruction to the outgoing 
current. The aorta was dilated above the valves, admitting the 
points of three fingers, and exhibited atheromatous Se in 
an early stage. 

The legitimate inference fo the history of the patient’s last 
illness and from the actual state of the heart as found after death, 
is that rupture of the valve-seement took place on the day pre- 
ceding her demise, and that the shock thereby induced, operating 
upon an already feeble heart, was the immediate cause of col- 
lapse and death. 


Case XCII.—Rheumatism ; Fright followed by Palpitation, which 
became Habitual ; Pulmonary Emphysema and Edema, with 
Cough, Dyspnea, and Congestion of Face and Neck ; Visible 
Pulsation of Superficial Arteries ; Displacement of Apex of 
Heart Outwards and Downwards ; Substitutive Systolic Mur- 
mur at Apex, audible likewise in Left Axilla and Back, with 
Faint Second Sound ; Double Murmur at Base. Diagnosis: 
Aortic Obstruction and Reflux, and Mitral Regurgitation. 


James C.,-aged twenty-eight, a cabman of large stature, and 
intemperate, admitted February 5th, 1870. Six years previously, 
had rheumatic pains in legs and arms, for which he was treated 
in the Hardwicke Hospital for six weeks. Hight years ago, he 
accidently drove over a woman, breaking her leg; was greatly 
alarmed at the occurrence, and felt his ingen palpitate violently. 
Since that date palpitation has been readily provoked by excite- — 
ment. 

Six months since, his breathing became short, and he began 
to suffer from cough. Has never had hemoptysis or cedema. 
Face and neck somewhat congested. Breathing embarrassed. 
Pulse 96, regular; visible pulsation in carotid, temporal, and 
radial arteries. Cough, with frothy mucus expectoration. There 
is general emphysema of the lungs, with cedema of the bases of 
both, posteriorly. Precordial dulness, masked by emphysema of 
lungs. Apex-beat one inch outside nipple line, and in sixth in- 
tercostal space. Impulse diffused, but not strong. At the apex, 
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a loud, blowing, substitutive systolic murmur existed, audible 
likewise in the axilla and in the back; second sound faint. At 
the base there was a double murmur, the diastolic being the 
louder, blowing, and substitutive. Both were audible in the 
ascending aorta, and the systolic likewise in the arteries of the 
neck, Midway between apex and base no murmur was distinctly 
audible. FE Blister to front of chest, dry cupping to back, and a 
diuretic mixture. 

18th. Much relieved as to breathing. Discharged. - 

Re-admitted on the 21st of March. At this date there was 
general cedema. No further note of the case has been preserved. 

The most noteworthy circumstance in connexion with this 
case is the coincidence of the first symptoms of cardiac disease 
with the occurrence of nervous shock. A heart and aorta already 
in process of tissue deterioration, from the excessive and long 
continued use of alcoholic stimulants, as no doubt was the case 
here, and barely capable of performing their respective functions 
under the most favourable circumstances, cannot, without per- 
manent injury, sustain a sudden revulsion from great emotional 
excitement or physical effort. Thenceforward, the symptoms of 
failing circulation will be more and more distinctly manifested ; 
whilst tissue degeneration will make more rapid progress. 


Further evidence of the truth of this proposition is supplied 
by the following case. 


Case XCIII—Angina ; Severe Mental Shock, followed by Aggra- 
vation of Angina, and Gdema of Feet; Pallor and Eatreme 
Weakness ; Displacement of Apex-Point outwards ; Musical 
Systolic Murmur at Base, and traceable through Arch of 
Aorta into Arteries of Neck and downwards to Apex, like- 
wise audible in Left Awilla and Back ; Second Sound Clear. 
Diagnosis: Aortic Obstruction by Caleareous Formation at 
Root and on Ventricular Aspect of Aortic Valve, Central and 
Marginal portions being Sound ; No Reflua; Left Ventricular 
Hypertrophy ; No Mitral Disease. 


Eliza M., aged fifty years, a ladies’ nurse, was admitted into 
the Mater Misericordiee Hospital on the 23rd of April, 1870. Up 
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to two years prior to that date her health had been good, with 
the exception that, for some time previous, she had occasionally 
experienced dyspncea, with pain shooting down the left arm after 
great exertion. She then received the startling news of the 
sudden death of her husband; the dyspnoea and pain in the arm 
became more frequent and more severe, and her feet soon became 
swollen. She never swooned, and never spat blood. 

At the date of admittance, she was pallid. The radial pulse 
was not registerable, owing to extreme weakness; it was not 
visible. Feet slightly swollen. No engorgement of liver. No 
cough. Breathing in the recumbent posture tranquil. Precor- 
dial dulness not noticeably extended, but apex-pulsation half an 
inch external to the nipple-line. Impulse very feeble. At the 
apex, a loud, musical, substitutive, systolic murmur was heard ; 
it was likewise audible in the left axilla, and at the inferior 
angle of the left scapula. Here, the second sound was sharp and 
clear, but weak. At midsternum a musical systolic murmur 
was likewise to be heard, and of a character and intensity which 
indicated this as its point of origin. From midsternum it was 
traceable upwards, in the course of the aorta, to the left clavicle, 
and also into the great arteries of the neck. It was likewise 
traceable downwards to the seat of apex-pulsation, losing force 
gradually, but undergoing no change of quality, as followed in 
this direction, or in that previously indicated. 

At midsternum the second sound was*sharp and clear, but 
faint; it was not accentuated in the pulmonary artery. The 
interval between the cardiac impulse and murmur on the one 
hand, and the radial pulse on the other, was not unusually pro- 
longed. To have carbonate of ammonia, wine, and liquid food. 

Two circumstances in connexion with this case are worthy of 
special notice; namely, that a murmur of aortic efflux in the 
adult was distinctly audible at the apex, in the left axilla, and at 
the angle of the left scapula; and that advanced disorganization 
existed at the orifice of the aorta, unaccompanied by inadequacy 
of the valves. 
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Casr XCIV.—Acute Rhewmatism ; Basic Diastolic Bellows-Mur- 
mur, which subsequently became Harsh; Displacement of Apex 
Outwards. Diagnosis: Inadequacy of the Aortic Valves by 
Roughness of their Edges ; Left Ventricular Hypertrophy. 


John W., aged twelve years, was admitted into hospital, May 
12th, 1870, suffering from acute rheumatism of three weeks’ 
duration, and engaging chiefly the joints of the right arm. He 
was pale, and suffering acute pain. There was visible pulsation 
of the carotids, but not of the radial or temporal arteries. The 
apex of the heart pulsated in the nipple line, and here a trans- 
mitted diastolic murmur was heard. A loud diastolic bellows- 
murmur existed at the base, and was transmitted to the apex, 
but not into the carotid arteries. 

Four days subsequently the basic murmur was rasping in 
quality. Under treatment with colchicum and bromide of 
potassium, the affected joints being at the same time wrapped 
in cotton wadding, the boy soon got well of his articular symp- 
toms, and abruptly left hospital without permission. 

Judging from the point of apex-pulsation, I am clearly of opin- 
ion that the cardiac affection in this case was of, at least, several 
months’ duration, and was probably due to the previous attack 
of rheumatism, of which, however, no history was obtained. 


Cast XCV.—Zxposure and Intemperance; Edema, Jaundice, and 
- Hemoptysis; Paroxysmal Dyspnea of an Ascending and De- 
. scending Scale; Pulse Regular and Visible ; Superficial Arte- 

vies Tortuous ; Extension of Precordial Dulness ; Apex-Beat 
in Nipple Line ; Diffused and Heaving Impulse; both Sounds 
of Heart Masked at Apea ; Postsystolic-Murmur at Base, and 
transmitted into the Carotids ; Marked benefit from the use of 
Chioral ; Repeated Puncturing, and Copious Discharge of 
Serum; Gangrene in Seat of Punctwres ; Death by Asthenia. 
Autopsy: Effusion into Pericardiwm; Enlargement and Gra- 
nular Degeneration of Heart ; Hypertrophy with Dilatation 
of Left Ventricle, and Thinning at the Apex ; Dilatation, 
Atheroma, and Hyperemia of the Aorta ; Obstruction at the 
Aortic Orifice by Thickening of one of the Valve-Segments. 


Laurence ©., aged thirty-eight, a gasfitter, and addicted to 
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tippling, was admitted into the Mater Misericordize Hospital, 
June 2nd, 1870. Has been much exposed to wet and cold in 
his avocation. Eleven weeks prior to date of admittance, his 
breathing became short, and three weeks later his feet began to 
swell. 

When admitted he was suffering from orthopncea, and like- 
wise from paroxysmal dyspncea, which exhibited the following 
peculiarities. Whilst he sat propped up in bed, there were alter- 
nations of suspended and of quickened respiration, passing into 
one another by gradations. The apnceal period, as timed by my 
watch, lasted twenty seconds, and during its continuance he was 
in a state of composure, and seemed free from suffering; then, 
there was a shallow inspiration, which was followed by an expi- 
ration of proportionate depth, and this was succeeded by several 
respiratory acts in increasingly rapid succession, till a rate of one 
in three seconds was attained, after which the rate gradually 
subsided to complete apncea. The ascending scale extended 
over a period of thirty-six seconds, and in the progressive ratio 
of two, three, and four respirations in the successive periods of 
twelve seconds; the descending scale followed in the inverse 
order, and was of equal length; and finally, the apnceal period 
of twenty seconds completed the series. 

During the period of ascent, the man moaned and tossed about 
for breath; he then experienced gradual relief till respiration 
was entirely suspended, when, as already stated, his tranquillity 
was complete. These variations of respiration were not attended 
with any alteration in the rate, force, or rhythm of the heart. 
Pulse 87, regular, small. Arteries in forearm tortuous, and pul- 
sating visibly. Throbbing of carotids. Great cedema and rigidity 
of feet, legs, and penis. Conjunctive icteric. Urine 1:020 in 
sp. gr., and albuminous, Precordial dulness much extended ; 
apex-beat diffused, and in nipple line; impulse diffused and 
heaving, but not strong. Both sounds at apex were somewhat 
masked. At the base, and in the course of the ascending aorta, 
and loudest rather above the site of the aortic valves, a soft, pro- 
longed, postsystolic murmur was heard; it was likewise trans- 
mitted into the cervical arteries. Second sound not clear, but 
free from murmur. 
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6th. Spat some blood this morning for the first time. There 
has been a copious discharge of serum from punctures made in 
the penis. He has not slept since admittance, except on the 
night of the 4th, when he had a draught of grs. xv of chloral 
hydrate, and slept an hour and a-half. Hoffman’s anodyne in 
3ss doses failed to give him relief. Night draught of chloral 

gers, xx) to be repeated. Chest to be dry-cupped, and one leech 
to be applied to the precordium. 

On the evening of the 13th, he had an epileptiform fit, which 
lasted about an hour, during which he was unconscious and vio- 
lently agitated. Subsequently, the thighs became enormously 
swollen; and from the tension so caused, great pain was expe- 
rienced at the flexure of the groins. From punctures made in 
the groins and in the prepuce, there was a profuse discharge of 
serum. 

Citrate of iron and quinine in gr. v doses was given thrice 
daily, and ers. xx of chloral hydrate at night. Through the 
agency of the latter he slept soundly every night except two, 
and on these two nights the chloral had been omitted by an 
oversight. On the 19th, the swelling of the thighs and legs 
had begun to subside, and respiration had become tranquil and 
regular. 

28th. Chloral has been continued in similar doses, with the 
effect of insuring sound and refreshing sleep throughout the 
night. He usually awakes about 3 o'clock, A.M. remaining 
awake for about half an hour, and again sleeping till 9.30. 
Swelling less; breathing tranquil; appetite good. He is very 
cheerful and hopeful. ! 

In the early part of July the thighs were again punctured; and 
although he continued free from suffering, and slept well at night 
under the influence of chloral given in the previous doses, he be- 
gan to sink. Gangrene set in around the punctures in the thighs, 
and he died quietly on the evening of July 10th. Permission was 
granted by the relatives of deceased to examine the heart only. 
The pericardium contained about eight ounces of amber-coloured 
serum, ‘The heart was globular, broad at the apex, and weighed 
twenty-two and a-half ounces. There were two well marked 
milk spots, one on the anterior, and the other on the posterior 
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surface of the right ventricle. The former was remarkably 
opaque, and consisted of hypertrophy of the sub-epicardial con- 
nective tissue, by which the serous membrane was sharply raised. 
The aorta was dilated above the sinuses, admitting three fingers ; 
it was slightly atheromatous, and of a pink red tint on the in- 
ternal surface. The aortic valves were competent and sound, 
with the following exception; viz., the right half of the right an- 
terior segment was sharply thickened at the attached border ; 
the thickened portion was smooth on the surface, and projected 
both on the arterial and ventricular aspects of the valve, less, 
however, on the ventricular surface, where it was invested by the 
lining membrane, but still projecting sufficiently to oppose an 
obstacle to the outflow of blood from the ventricle. The right 
chambers were normal, except that the anterior surface of the 
ventricle presented a thin layer of fat. The left ventricle was 
greatly dilated, thickened to three-fourths of an inch at the base 
and the middle, but thinned to two lines at the apex. The mi- 
tral valves were unaltered. The substance of the heart was some- 
what granular. All four chambers contained yellow thrombi ; 
those in the ventricles extended into the aorta and the pulmo- 
nary artery. The latter vessel was normal. Both coronary 
arteries commenced in one of the aortic sinuses. 


Case XCVI.—Orthopnea and Cough ; Visible Radial Pulse ; 
Weak Cardiac Action; Systolic Murmur at the Apex, and 
Double Murmur at the Base of the Heart ; Systolic Murmur 
in the Arteries of the Neck ; Death. Autopsy: Enlarge- 
ment of the Heart; Dilated Hypertrophy of the Left Ven- 
tricle ; Complete Disorganization of the Aortic Valves, and 
Thickening of the Aorta ; Hypertrophy of the Coronary 
Plenuses. 


Barry W., aged thirty-eight years, a labourer, was admitted, July 
23rd, 1870. Had drunk hard, but had never been affected with 
rheumatism. His breathing had been short for the preceding 
two years, but he had never spat blood. When admitted, he was 
remarkably sallow. There was orthopncea, cough, and mucous 
expectoration, but no cedema. Pulse 84, soft, and visible. Car- 

56 
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diac action weak; no impulse to be felt, and no precordial dul- 
ness, owing to the existence of pulmonary emphysema. 

At the apex point, as localized by auscultation, a soft systolic 
murmur was heard, and at the xiphoid cartilage, both a coarse 
systolic and a soft postdiastolic murmur existed; the former was 
likewise audible in the carotid arteries. To have citrate of iron 
and quinine, and, at night, grs. xx of chloral hydrate. He be- 
came gradually weaker, and died on the 16th of August. 

The heart weighed thirteen ounces. There was complete 
thrombosis of the right auricle, whilst the other chambers con- 
tained flakes of fibrin. The left ventricle was in a state of ex- 
centric hypertrophy. ‘The right and left segments of the aortic 
valve were rolled up and thickened, and the former was rough 
and calcareous. The posterior segment was somewhat thick- 
ened and shrivelled, but less altered than the other segments. 
The orifice was reduced to an irregular chink, and was perma- 
nently patulous. The root of the aorta was thickened, but not 
atheromatous. All the other orifices and valves were free from 
disease. The coronary plexuses were thickened, and the coro- 
nary arteries were dilated, but soft and pliant. 

Remarks : There was a noticeable difference in quality be- 
tween the systolic murmur at the apex, and that heard at the 
base of the heart. I cannot offer an explanation of this differ- 
ence, except by assuming the occurrence of a dynamic murmur 
at the mitral opening. 

The second sound heard to precede the diastolic murmur at 
the base, was that of the pulmonary artery ; the murmur which 
represented the aortic second sound being posterior in time, 
owing to the dilated state of the left ventricle and aorta. In this 
respect, the case illustrates the remarks made at p. 126, in re- 
gard to the relative position in time, of the aortic and the pul- 
monic elements of a reduplicated second sound, in connexion 
with inadequacy of the aortic valves.* 


* See also Case 99, last paragraph, p. 887. 
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Case XCVII—Dyspnwa, Albuminuria, and Edema; Visible 
Pulsation of Radial and Ulnar Arterves; Extended Pre- 
cordial Dulness ; Feeble Cardiac Impulse ; Systolic Murmur 
at Base of Heart, and likewise in Ascending Aorta, Arteries 
‘of Neck, and at Apex. Diagnosis: Hypertrophy of Left 
Ventricle ; Obstruction at the Aortic Orifice, and Atheroma — 
of the Aorta and Arteries generally; Renal Disease. Marked 
Improvement ; Discharge. 


John F., a waiter, aged forty years, was admitted, November 
26th, 1870. Never had rheumatism, and had not been subject 
to fainting fits or dizziness. During the preceding two years he 
had noticed that his breathing became short when he was hur- 
ried. Three weeks prior to admittance his feet became swollen, 
then the genitals, and finally the hands. Urine 1-010 in sp. gr, 
contained albumen, and deposited lithates. Examined microsco- 
pically, it exhibited tube-casts denuded of epithelium, and large 
crystals of lithic acid. There was cedema of the feet, legs, and ex- 
ternal genitals. Pulse 72, regular, and abrupt. Radial and ulnar 
arteries tortuous, and pulsating visibly on both sides. Breathing 
tranquil. Precordial dulness extended transversely. No dis- 
tinct cardiac impulse to be felt, but a sensation of feeble heaving 
was communicated to the hand over the precordium generally. 
A harsh systolic murmur existed at the base of the heart and in 
the ascending aorta ; it was heard in the arteria innominata, and 
likewise, but less distinctly, in the carotids, and at the apex of 
the heart. The second sound, wherever audible, was sharp and 
clear. KK Tinct. ferri, perchlor. 3ij; Ather. chloric., tinct. nucis 
vomicee, a.a. 3ij; Infusi quassie, q.s. ad. 3viij. An ounce to be 
taken thrice daily. 

December 9th. Urine again tested. Sp. gr. 1:020, and still con- 
taining albumen. Genitals repeatedly punctured since last re- 
port. Copious diuresis set in on the 7th, and continued up to 
the 9th. At latter date, the quantity passed in twenty-four 
hours amounted to six pints, A decided improvement has taken 
place in his general condition, and the cedema has nearly disap- 
peared from the lower limbs and genitals, 

56* 
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15th. Left hospital to resume his work. (&dema quite gone, 
but cardiac and arterial signs as previously reported. 


Case XOVIIL*—IJntemperance ; Fall wpon the Chest ; Dyspnea 
and Anasarca; Visible Pulsation of Superficial Arteries ; 
Displacement of Apeuw Outwards; Double Impulse; a Sys- 
tolic and a Prediastolic Murmur at the Right Base ; Sudden 
Death. Autopsy: Hepatie and’ Pulmonary Congestion, and 
Opacity of Capsule of Spleen; Enlargement of Heart; Dilated 
Hypertrophy of Left Ventricle, and Yellow Mottling of its In- 
‘terior ; Incompetence of Aortic Valve by Relaxation and Per- 
foration of Right Anterior Segment; Dilatation and A theroma 
of the Aorta ; Granular Degeneration of Discolowred Portion 
of Papillary Muscles. 





D., a metal founder, aged thirty-four years, and formerly 
very intemperate, was admitted in September, 1872, under Dr. 
Nixon, who kindly invited me to examine him. 

He had not had rheumatism; but about two years prior to ad- 
mittance he fell upon his chest, and sustained injury of an inde- 
finite character, from which he subsequently experienced some 
slight inconvenience. 

Two months prior to the date of admittance his feet became 
swollen, and his breathing short and oppressed. 

At the date of my examination of him, he was very weak. 
Visible pulsation of radial, carotid, and temporal arteries ; radial 
pulse feeble, but regular. Apex-pulsation an inch and a-half to 
the left of the nipple-line. Impulse heaving, rather weak, and 
double; the diastolic being the stronger of the two strokes, and 
accompanied by a faint dull sound. Immediately preceding the 
diastolic impulse and the accompanying (second) sound, a pro- 
longed bellows-murmur, of medium loudness, was heard at the 
apex and in the left axilla. The first sound was faint and dull 
at the apex. At the base, two murmurs were heard; viz., a faint, 
dull, systolic murmur, traceable through the aorta and into the 
neck, and a remarkably loud prediastolic murmur of a blewing 
character, which was audible throughout the arch of the aorta, 


* This is the case referred to at p. 220, fourth paragraph. 
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and over the front of the chest generally. It was loudest at mid- 
sternum, and became gradually less distinct towards the apex. I 
had commenced my examination at the apex, and my first im- 
pression was that this murmur was presystolic, a mistake into 
which the dull quality of the succeeding sound, and the strong 
succeeding impulse led me, but which the soft blowing character 
of the murmur should have enabled me to avoid. On applying 
the stethoscope over the base of the heart, however, I at once 
identified the murmur as prediastolic in rhythm. Dr. Nixon 
was of opinion, in which, however, I could not concur, that a 
systolic murmur likewise existed at the apex. 

The man died quite suddenly a few days afterwards; and on 
examination of the body, the liver was found to be congested, 
and the capsule of the spleen thick and opaque. The bases of 
both lungs were congested. The heart was enlarged, and weighed 
eighteen anda-half ounces. The right cavities were normal, and 
contained some clot. The left ventricle was greatly dilated, and 
its walls were somewhat thickened at all points except the apex, 
and here the thickness of the wall did not exceed three lines. 
The interior of the ventricle was somewhat opaque, and mottled 
yellow. The mitral opening was somewhat dilated, but not dis- 
proportionately to the ventricle, and the mitral valve was corres- 
pondingly expanded, and competent to close the passage. There 
was slight thickening of the anterior flap near the edge, but only 
by extension of the attached and thickened tendinous chord. 
The left auricle was normal. The aortic valves were atheroma- 
tous, especially the right anterior segment, which, when the valve 
was closed down, hung loosely into the ventricle several lines 
below the level of the other two segments, leaving a passage as 
large as the tip of the index finger, by which water poured into 
the aorta flowed at once into the ventricle. In the centre of the 
right segment of the valve there was, moreover, an opening as 
large as a pea, with jagged edges, and near this, another of the 
diameter of a pin’s head. The aorta was dilated, and internally 
it was somewhat red in patches, and rough by atheromatous change, 

Doctor Nixon reports that the discoloured portion of the pa- 
pillary muscles, examined microscopically, was found to be in 
the granular stage of fatty degeneration. 
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CASE XCIX.—Jntemperance ; Strain of Chest ; Gdema, Orthop- 
nea, and Paroxysmal Dyspnea; Visible Pulsation of Super- 
ficial Arteries ; Congestion of Liver and Lungs ; Eatension 
of Precordial Dulness ; Strong and Double Impulse of Heart, 
and Displacement of Apex Downwards, and to the Left; Sys- 
tolic Murmur at Apex, and in Left Axilla and Back ; Systolic 
and Postdiastohie Murmur at Right Base ; Sudden Death. 
Autopsy: General Enlargement of the Heart ; Dilatation and 
Thinning of the Right Ventricle ; Dilatation and Thickening 
of the Left Ventricle; Slight Thickening of the Mitral Valve; 
Softening and Laceration of Two Segments of the Aortic Valve; 
Atheroma and Dilatation of the Aorta above the Valves. 


Michael D., aged forty-five years, a brewer’s carter, who had 
drunk freely of porter, was admitted into the Mater Misericordize 
Hospital in October, 1872. Nine weeks previously, whilst en- 
gaged with other men in lifting a cask of porter up a ladder, he 
overbalanced himself, and would have fallen to the ground had 
he not held on by one of the rungs of the ladder, from which he 
suspended himself. He felt a strain in the chest for a moment, 
but soon recovered, and was able to resume his work. Six weeks 
later his feet began to swell. 

When admitted, he was suffering from orthopncea, with occa- 
sional paroxysms of dyspncea. Respiration 36. Feet and legs 
much swollen. Pulse 84, regular, full and strong, but visible. 
Precordial dulness was extended horizontally, and the impulse 
of the heart was heaving, strong, prolonged, and double. The 
apex-beat was felt in the sixth intercostal space and nipple line. 
A soft systolic murmur was audible at the apex, and in the left 
axilla and back. At midsternum a double murmur was heard ; 
viz., a faint, somewhat harsh systolic, and a soft postdiastolic 
murmur, the second sound being sharp and clear. The former of 
these murmurs alone was audible in the arteries of the neck. 
Urine 1:015, acid, depositing lithates on cooling, and containing 
a trace of albumen. Liver enlarged and congested. Lungs con- 
gested. 

Death took place rather suddenly. On examination of the 
body, the heart was found enlarged, weighing nineteen ounces, 
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globular in figure, and exhibiting two large “milk spots” on the 
right ventricle ; viz. one on its anterior, the other on its inferior 
surface. The pericardium over these spots was smooth and glis- 
tening. The right ventricle was dilated and thinned, and both 
it and the right auricle contained some dark coagulum. The left 
ventricle was dilated, and its wall at the base and middle was 
three-fourths of an inch thick. The mitral valve was competent, 
but slightly thickened at the free margin. The right and left 
anterior segments of the aortic valve were thickened, brittle, and 
rent across the centre, the free edges not being engaged, but 
forming “ bridles” across the orifice when the valves were shut 
down. When the valves were closed, the rents in them readily 
admitted the point of the little finger. The aorta was atheroma- 
tous, and much dilated above the level of the valves. 

There is good reason to conclude that the aortic valves, pre- 
viously to the occurrence of laceration, had been both obstruc- — 
tive and inadequate, and that then, as subsequently, the second 
sound was double; a murmur of reflux, which was postdiastolic 
in rhythm, owing to the dilatation of the left ventricle, repre- 
senting the second sound in the aorta. The second sound of the 
pulmonary artery was audible at the right base, and preceded the 
aortic murmur.* It was, no doubt, owing to the previous exist- 
ence of regurgitation at the aortic orifice, that accidental lacera- 
tion of the valves, nine weeks prior to admittance, failed to 
develop new symptoms of cardiac and respiratory distress. The 
dependence of paroxysmal dyspncea on atheromatous change and 
dilatation of the aorta, and of diastolic impulse upon excentric 
hypertrophy of the left ventricle, are well exemplified in this case. 


CasE C.—Hoamoptysis ; Displacement of the Apex of the Heart 
Outwards ; Double Basic Murmur; Sudden Ocewrrence of 
Right Hemiplegia, vith Aphasia and Amnesia ; Rapid Re- 
covery of the Use of the Arm and Leg, and of the Organs of 
Speech ; Imperfect Recovery of the Remembrance of Words. 
Diagnosis: Capillary Embolism of the Left Hemisphere of 
the Brain. 


James M., aged forty years, a corn porter, admitted, November 
* See p. 882, last paragraph. 
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the 8th, 1872. Never had rheumatism, but spat blood occasion- 
ally. Was accustomed to push heavy loads with his arms, Com- 
plained of great weakness. Pulse 84, full. Apex-beat in nipple 
line, and felt over an area of an inch and a-half in diameter, and 
here two transmitted murmurs were heard. At base two mur- 
murs were likewise audible, of which that of systolic rhythm 
alone was transmitted into the carotid arteries, and was audible 
in the left back. The second sound was not intensified in the 
pulmonary artery. 

On the evening of the 20th he was in his usual state, and in 
bed, having apparently undergone slight improvement in regard 
to sleep and feeling of weakness. On the following morning he 
was “queer,” and when I saw him at 11 a.m, he answered 
questions incoherently and with difficulty; was feverish, and 
the right eye was hyperemic. I expressed to the class my 
suspicion that capillary embolism of the brain was taking 
place. 

On the 22nd he was hemiplegic on the right side, scarcely 
able to utter a word, and quite “astray.” 

On the 23rd he had, in some degree, recovered the use of the 
arm and leg, and was more ineaiigens) the left eye was now 
more injected than the right. 

On the 24th he had recovered the perfect use of his limbs; he 
answered promptly but irrelevantly, and both eyes were injected. 

25th. He was quite intelligent, but had forgotten the proper 
names of things. When, however, the correct names were men- 
tioned, he at once, and with apparent satisfaction, recognised 
them, and repeated them without difficulty. When asked the 
name of an object which he did not remember, he tried hard to 
recall it, and frowned in the effort to do so. JI asked him to 
name the day of the week (Monday) on which he was admitted ; 
he answered “Thursday,” but with apparent doubt as to his 
accuracy. I then asked him was it not “Monday,” and he 
immediately, and with evident satisfaction, answered, “ Yes, 
Monday.” When I placed my finger on his great toe, and asked 
him what it was, he said “Thursday;” but when I inquired was 
it not his toe, he answered, with a smile, “ Yes, toe.” 

After a course of treatment with iodide of potassium and 
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infusion of cinchona, he was discharged on the 3rd December, 
having quite recovered the use of his limbs and the faculty of 
speech. His remembrance of the names of things was, however, 
still imperfect, and the cardiac signs remained unaltered. 


CasE Cl—History of Rhewmatism and Severe Pain in Right 
Side; Recurrent Angina Pectoris ; Orthopnea ; Gdema, 
Cough, and Hemoptysis ; Feeble Cardiac Impulse and Faint 
First Sound; Accompanying Diastolic Murmur at Base ; 
Death. Autopsy: Effusion into all the Serous Cavities of 
the Chest ; Heart Enlarged and Fatty on Surface ; Throm- 
bosis of Right Chambers ; Hypertrophy and Dilatation of both 
Ventricles; Great Dilatation of Tricuspid Opening ; Valves 
all Structurally Sound, but Aortic Valves Inadequate by Di- 
latation of the Aorta, which was likewise Atheromatous ; 
Osteoid Deposit between Base of Right Lung and Diaphragm. 


' John F., aged fifty years, had served twenty-one years in the 
Metropolitan Police Force; became an extern patient of the Mater 
Misericordice Hospital in the early part of 1866. He was then 
suffering from dyspneea, with slight cough and expectoration, I 
soou lost sight of him; but subsequently learned that in May, 
1867, he had an attack of rheumatism, which was accompanied 
with severe lancinating pain in the lower part of the right side. 
I next saw him in February, 1868. The feet and legs were then 
swollen ; dyspcena had become much aggravated, and he coughed 
incessantly. 

On the 20th of March following he called at my house ina 
state of the most extreme respiratory distress, which required 
for its alleviation the free use of wine and ether, and the admis- 
sion of air by the window. I now learned that for the previous 
four weeks he had not been able to lie down, such was the diffi- 
culty of breathing in the recumbent posture. He was admitted 
into hospital on the 21st of March, and at that date his condition 
was as follows: The feet, legs, and thighs were greatly swollen 
and tense, but not erythematous. Urine 1:018 in sp. gr, acid, 
and, on cooling, exhibited a brick-dust deposit which disappeared 
on the application of heat. There was venous and arterial throb- 
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bing in the neck, and the supra-clavicular fossee were obliterated. 
The area of precordial dulness was much extended, the impulse 
of the heart was feeble, and over the apex the first sound was 
somewhat masked and ill pronounced, but free from murmur; 
whilst the second sound was accompanied by a soft and faint 
murmur. At midsternum, the first sound was masked and 
prolonged, but without murmur, whilst the second sound was 
obscure, and attended with murmur of a soft and blowing cha- 
racter, extending upwards and to the right with scarcely di- 
minished intensity. There was congestion of the bases of both 
lungs, and respiration was universally feeble, and accompanied 
with rales. Under treatment, consisting of stimulants and anti- 
spasmodics, the man improved considerably, so that he was soon 
able to lie down, and even to sleep in the recumbent posture. 

His condition remained nearly the same from the 30th of 
March to the 4th of April. During this interval, Dr. Grimshaw 
kindly took the subjoined tracings of the pulse (Figs. LIII. and 
LIV.) which, as will be seen, are characteristic of hypertrophy 
with dilatation of the left ventricle, and aortic regurgitation 
without obstruction. They were in all particulars confirmatory 
of the diagnosis previously made. 


Fie. LITT. 


RT eIIINININ[S 





Fie. LIV. 





On the 2nd of April there was, for the first time, hemoptysis ; 
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and this continued without intermission till his death, which 
took place at 11 p.m. on the 4th of April. 

The body was examined fifteen hours after death. There had 
been very considerable effusion into both pleure, and into the 
pericardium. The left lung was emphysematous, and along the 
anterior margins of both there had been considerable extrava- 
sation of blood. The base of the left lung was likewise, but-to 
a less extent, the seat of extravasation. 

The heart was greatly enlarged, fatty on the surface, and 
weighed twenty-five and a-half ounces. The right chambers 
were occupied by a large mass of partially decolorized fibrin, 
which likewise passed for some distance into the pulmonary 
artery. The right ventricle was somewhat dilated and thickened, 
and the tricuspid orifice readily admitted the four fingers and 
thumb. The left auricle had undergone no apparent change, but 
the left ventricle was greatly thickened and dilated. The mitral 
orifice was somewhat dilated, but the valves had undergone pro- 
portionate expansion, and were healthy and competent. The 
aortic orifice was greatly dilated, but the aortic valves were 
healthy, except that the attached margins were somewhat thick- 
ened; they were, however, incompetent, owing to the dilatation 
of the orifice. The aorta, for a distance of three inches above the 

orifice, was greatly dilated; it was likewise atheromatous, but 
- not rough internally. The lining membrane was hyperemic. 

The liver was much enlarged; the spleen was normal; the 
kidneys were congested, the cortical structure was thickened, 
and there was a good deal of fat in the pelves. 

Between the base of the right lung and the upper surface of 
the diaphragm, there was found a plate of osteoid material, two 
or three lines thick and two and a-half inches in diameter. It 
was concayo-convex, and strictly adapted to the surface of the 
lung and the diaphragm, to both of which it was firmly attached. 
Microscopic examination of this plate showed that it possessed 
many of the histological characteristics of normal bone. Thus, 
it exhibited lacune, canaliculi, and large channels, not unlike 
the Haversian canals, They differed, however, in some degree, 
from the corresponding features of bone, in regard to size, figure, 
and regularity of arrangement. The annexed woodcut, from an 
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admirable sketch made with the camera by Dr. E. W. Collins, 


shows accurately the characteristic features of this adventitious 
pouch ate| 


Fie. LY. 
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In 1844, Dr. Law exhibited before the Pathological Society of 
Dublin, a specimen of pseudo-ossific deposit in false membrane 
attached to the pleura; and he mentioned to me another ex- 
ample which had come under his notice, of a similar deposit 
between the base of one of the lungs and the diaphragm. 

Doctor Hillier brought under the notice of the Pathological 
Society of London,* in 1855, a case in which osteoid nodules 
were dispersed extensively through the soft tissues of the body. 
He found them in the lungs and in the diaphragm. The illus- 
trations, annexed to his report, of the microscopic characters ex- 
hibited by sections of these nodules, resemble Fig. LY. in many 
respects. Dr, Hillier regarded the morbid formations in his case 
as cancerous, cancer having existed in other parts of the body. 
No appearance whatever, even remotely suggestive of cancer, 
was exhibited in my case.f 

Diseases of the mitral, as those of the aortic valves, may be 


* Vide Reports, vol. vi., page 317. 
‘+ For details of the preceding Case (101), see also Proceedings of the Pathological 
Society of Dublin, vol. iii., part iii., new series, page 277. 
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classified under the two heads of lesions of obstruction, and 
lesions of regurgitation. 

Obstruction of the mitral orifice arises, in many instances, from 
primary inflammation and contraction of the auriculo-ventricular 
ring, and should be designated annular rather than valvular. 
In such cases, the disease has its origin in sub-acute inflamma- 
tion, most frequently rheumatic, of the tendinous ring, engaging 
the valves secondarily and by extension. It is most frequently 
met with in children, and is characterized pathologically, in its 
ultimate stages, by extreme contraction of the orifice, thickening 
of its boundary, and cohesion and shrinking of the valves, con- 
stituting veritable cirrhosis. The aperture thus narrowed, whilst 
retaining its natural figure, and bounded by seamed, puckered, 
and well-defined edges, presents on the auricular aspect a very 
remarkable appearance, appropriately designated the “ button- 
hole” form of contraction. It was exemplified in Cases 102 to 
113 inclusive. In adults, and in persons of middle age, more 
especially those of a gouty diathesis, calcareous nodules are 
frequently formed upon the edges of the opening by consecutive 
degradation of tissue. Annular, as distinguished from valvular 
stenosis, is by many degrees more common at the mitral than at 
the aortic orifice. This difference depends, no doubt, upon the 
greater quantity of white fibrous tissue involved in the left auri- 
culo-ventricular ring. 

The button-hole contraction of the mitral valve is occasionally 
so modified as to present the appearance of a diaphragm, stretched 
horizontally in the plane of the opening, with a central aperture 
resembling a hole in a drum-head. This aperture frequently re- 
tains the elongate figure, and the direction, of the slit exhibited 
between the closed valves in the normal condition; the edges, 
however, being thick and tuberculated. On the auricular aspect 
the outline of the contracted slit is crescentic. The pathology of 
this modified narrowing is identical with that of the button-hole 
contraction, which it represents in an early stage. Its origin is 
usually rheumatic, and the subjects of it are most frequently 
children or adults. 

The form of lesion designated “funnel-shaped” stenosis, is the 
result of primary acute inflammation and thickening of the valve 
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segments, with cohesion of their adjacent edges.* The obstruc- 
tion thus produced leads to hypertrophy of the left auricle, and 
from this, in turn, arises increase of pressure upon the valves, 
which are forced downwards into the ventricle and assume the 
appearance of a funnel, with a more or less contracted orifice, 
projecting by its small extremity into that chamber. Cases 102 
and 116 furnish examples of this form of contraction. 

The relative numerical proportion in which mitral stenosis 
assumes these two forms respectively, has been variously esti- 
mated. Of the 15 cases in which I was enabled to determine 
this question positively by post mortem examination, 13 pre- 
sented examples of the button-hole form of constriction, and 2 
only that known as the funnel-shaped form. Of the former list, 
8 were connected with a history of rheumatism; and in 4 of 
these, aortic was associated with mitral valve-disease. Of the 
47 cases recorded by Dr. Hilton Fagge, the contracted mitral 
opening had assumed the “ iresvorne balla? form in 46 instances, 
and the funnel-shaped configuration in 1 only. Since my at- 
tention was first directed to constriction of the mitral opening, 
ten years ago, I have had under observation, and have carefully 
noted, 81 examples of it. Of these, 63 are included in the princi- 
pal list (Table XI.), upon which my statistics of the disease are 
based. The remaining 18 cases have been noted since that table 
was constructed, and are included in the supplementary list. 
(Table XIT.) 

The symptoms of mitral constriction, disassociated from the 
physical signs, are by no means characteristic. Most of them 
may be witnessed in other forms of valvular lesion. A few of 
these symptoms, however, are eminently suggestive of mitral ob- 
struction, as distinguished from other forms of cardiac disease, 
and are present at an early period in cases of valvular disease, 
with rare exceptions, only where this lesion exists. This is 
especially true in regard to sharp pain occasionally felt at the 
apex of the heart, and hemoptysis.{ It has been stated, and 


* See p. 801. 

+ Guy’s Hospital Reports, series iii., vol. xii. 

{ Ido not contemplate the PomstiCty of confounding this with pseudo- or hysteri- 
cal pain, 
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somewhat generally believed, that the pulse of mitral constric- 
tion is quick, small, weak, and irregular. In the advanced 
stages of the disease, when the left ventricle begins to fail, and 
congestion of the lungs, engorgement of the right chambers of 
the heart, general venous obstruction and anasarca have taken 
place, such is, no doubt, the character of the radial pulse (see 
Fig. LX.); but in these respects it differs not from the pulse 
of simple mitral regurgitation at a corresponding period of that 
disease. In the earlier stages, and up to the period when, in 
the ordinary course of the disease, the changes just mentioned 
have taken place, the pulse of mitral obstruction is usually 
quite regular, and not often above 90 in the minute, but small.* 
(See Figs. LXII, LXIII., and LXV.) It is, however, easily 
quickened by exercise or moderate exertion, and is then associ- 
ated with palpitation, dyspnoea, and pain at the apex. Ina few 


Fie. LVI. 





Mitral constriction (extreme), 
Michael C. B. Pulse 114. September 22nd, 18738. 


I have, unfortunately, lost my notes of this case ; it is, therefore, not included in 
the Tables. 


TC Valels 





Mitral constriction. Pulse 60, 


Thomas D. (No, 89, Table XI.) Slight irregularity and inequality of pulse, 
June 18th, 18738. 


* Dr. Fagge says (loco citat., p. 76), “It has appeared to me that in the great ma- 
jority of cases in which a presystolic murmur has been heard, the aa has pre- 
sented no indications whatever of the existence of disease,” 
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cases the pulse is permanently quick. The annexed tracing 
(Fig. LVI.) represents the only example of this kind which I 
have met with. 

It may, on the other hand, be permanently slow, as shown 
in Figs. LVII. and LVIII. 

Respiration is habitually short, and readily accelerated by 
physical effort of any kind, especially by that of making an 
ascent. There is generally short and teazing cough, with little 
or no expectoration, and a feeling of tightness in the chest. The 
temperature is low, the patient is easily chilled, very susceptible 
to cold, and liable to intercurrent attacks of bronchitis. 

Occasional expectoration of pure and florid blood is a common 
symptom, whilst dropsical effusions are very rare ; occurring only 
in the ultimate stages, when, by failure of the ventricles, pulmo- 
nary and general venous congestion has taken place. This re- 
mark applies also to congestion of the liver, spleen, and kidneys, 
accompanied with epigastric tension, and abundant deposit of 
lithates, with a trace of albumen in the urine. Death is, in 
most cases, directly caused by cedema of the lungs, which is 
attended with great difficulty of breathing, orthopncea, and in- 
creased heemoptysis, and by serous effusion into the pleure and 
pericardium. 


Fic. LVIII. 





Mitral constriction and regurgitation. Hypertrophy and dilatation of left ven- 
tricle, Albuminuria and hematuria, Michael O’B. (No. 18, Table XII.) 
Pulse 36. September, 1374. 


The physical signs of mitral obstruction are, however, in the 
highest degree characteristic ; indeed, carefully studied and iden- 
tified, they are pathognomonic of the disease. These signs are 
two; namely, fremitus and murmur of presystolic rhythm. They 
have been so fully discussed in a previous chapter,* that a brief 
recapitulation of their salient features is alone necessary here. 


* Chapter iii., p. 213. 
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The fremitus of mitral narrowing is located at the apex, and is 
strictly limited to the apex area. It communicates to the hand 
a jarring or vibratory sensation; it is usually, but not always, 
well pronounced ; and it immediately precedes the systolic im- 
pulse of the heart. 

Corvisart fully recognized the value of precordial fremitus as 
an element in the diagnosis of mitral narrowing. With reference 
to the signs indicative of this affection, he remarks: “ In this 
number is a particular rustling, difficult to describe, perceptible 
to the hand when placed on the precordial region, and which, 
doubtless, proceeds from the difficulty which the blood experi- 
ences in passing through an aperture no longer proportionate to 
the quantity of fluid to which it has to give vent.”* 

Apex fremitus, not due to mitral obstruction, is exceedingly 
rare. It may be caused, however, by mitral regurgitation, the 
valves being rough or spiculated, as well as inadequate; or by 
aneurism of the apex of the heart. 

The fremitus of mitral reflux, besides being a very rare phe- 
nomenon, is strictly systolic in rhythm,.and therefore coincides 
with the impulse and the first sound of the heart; whereas, 
that of mitral obstruction is distinctly presystolic, and precedes 
the impulse, as already stated. Fremitus, due to aneurism of 
either ventricle, is most frequently diastolic, and when not of 
that rhythm, it is always systolic.+ 

So characteristic and so easy of recognition is the fremitus 
of mitral obstruction, that from it alone, on applying my hand 
to the precordium, and before proceeding further with the 
examination of the patient, I have repeatedly and correctly 
diagnosed that lesion. It is not, however, a constant symptom. 
It is frequently absent where murmur announces, in the most 
positive manner, that mitral narrowing actually exists. Out of 
the total of 81 cases included in Tables XI. and XII., it was 
present only in 41 instances, or a little more than one-half of 
the whole number; and of the 15 cases in which death occurred, 
and the body was examined, it was noted in 6 only. 

Presystolic murmur is, in the strictest sense, pathognomonic 

* The Diseases of the Heart, Hebb’s translation, p. 206. 


‘+ See Cases 69 and 70, pp. 759 and 768. 
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of this condition. It is never present where mitral narrowing 
does not exist, and it is rarely absent, and then only for a very 
limited period, in cases of that lesion.* Dr, Hilton Fagge failed 
to detect it in 4 cases, the patients being at the time in articulo 
mortis. He is, however, of opinion, that “it is yet to be proved 
that such an affection of the mitral valve can be present in any 
marked degree, and yet, while the heart is beating steadily and 
quietly, no presystolic murmur be at any time discoverable.”-+ 

In some recent lectures,{ exhibiting great originality, but pro- 
mulgating, as I venture to think, very unsound doctrine, Dr. 
Whyte Barclay has endeavoured to discredit the views gener- 
ally held by physiologists in regard to the rhythm of ventricular 
systole, and to modify essentially the current pathology and the 
significance of presystolic murmur. He alleges that “the sounds 
of the heart do not indicate either the commencement or the ter- 
mination of the systole;” that “the ventricles begin to contract 
before the long silence is concluded ;” that “ when the ventricle 
is full, the onward current through the mitral stops, then the 
systole begins, and before its termination the first sound occurs ;” 
and finally, he urges that it is quite impossible the first sound 
and the impact on the “ribs can occur, until after contrac- 
tion has proceeded to some extent.” In reference to the last 
statement, I will only observe that it would imply that the pul- 
sation of the aorta and of the carotid arteries should necessarily 
precede the first sound ; such, however, is not the case. 

He surmises that, “owing to some circumstance, the closure of 
the mitral valves may be postponed, whilst the other elements 
of the first sound are masked or muffled. Thus, the first sound 
is sharp, the short pause shortened, and the long pause lengthen- 
ed, while, during the portion of systole preceding the valve- 
element, a murmur may occur, which yet may be systolic.” But 
ventricular systole competent to educe valve-click, and of pre- 
systolic rhythm, should necessarily be accompanied by presys- 
tolic pulsation of the aorta and its primary branches. Hence, 
carotid pulsation should precede the first sound, which it never 
does, and presystolic murmur should be synchronous with the 

* See Tables XI. and XII., and p. 901. 


+ Loco citat., p. 73. 
+ Lancet, March 2nd and 16th, 1872. 
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carotid pulse, which it is not. He recognizes two distinct stages 
of ventricular systole; namely, “ tension,’ and “shortening” of 
the fibres, “the tension of the fibres being complete when the 
impulse is felt, and the first sound occurring somewhere in the 
middle of the contraction, at the point, in fact, where tension is 
complete and shortening begins.” Finally, he regards presys- 
tolic murmur as due to mitral regurgitation during the state of 
“tension” of the ventricle. 

But ventricular tension, adequate to the development of a 
reflux murmur at the mitral orifice, should likewise cause efflux 
by the normal outlet, and pulsation of the carotid arteries; 
whilst its maximum force, exerted “at the middle of contrac- 
tion,’ and causing the impulse and the first sound, should, in 
every such case, give rise to a second and louder murmur of 
systolic rhythm. Now, it is scarcely necessary to urge, that the 
true presystolic murmur does not coincide with carotid pulsation, 
but precedes it by a distinctly appreciable interval; and that 
mitral systolic murmur is rather an exceptional than an ordinary 
accompaniment of presystolic murmur. 

Doctor Cryan has brought under the notice of the Pathological 
Society of Dublin, an example of mitral and tricuspid narrow- 
ing, in which presystolic murmur could not be detected, although 
the patient had been fifteen days under his observation in hos- 
pital, and during that time had been repeatedly examined by 
him.* From the general features of the case, notwithstanding the 
absence of presystolic murmur, the diagnosis of mitral narrowing 
was made. Dr. Cryan thinks that the absence of murmur may 
have been due to extreme contraction of the mitral orifice, 
which was, in this case, actually reduced to the diameter of the 
point of the little finger; the tricuspid opening being likewise 
greatly contracted. The diagnosis was very creditable to Dr. 
Cryan’s acumen; but his explanation of the failure of murmur is 
to me not entirely satisfactory. I have had under observation 
examples of still greater narrowing of the mitral opening, in 
which presystolic murmur was well pronounced, and continued 
to be heard throughout. 

; Proceedings of the Pathological Society of Dublin, vol. iv., part ii, new series, 
1870 
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Doctor O’Ferrall was of opinion that, in many instances, nar- 
rowing of the mitral orifice is consecutive to, and compensatory 
of, shortening of the mitral valves from previous endocarditis.* 
He adduces, in support of this opinion, three cases which came 
under his notice. In these cases there was systolic murmur, 
' with fremitus, at the apex; the murmur ceased sometime before 
death, and the mitral orifice was found greatly contracted. He 
believed that, in endocarditis, the valves are affected before the 
orifice; hence regurgitation precedes obstruction. In proportion 
as the orifice is involved at a later stage, it is narrowed, and so 
adapted to the shortened valves; hence the cessation of a pre- 
viously existing murmur. This ingenious theory is based upon 
a fact and a postulate. The segments of the mitral valve were 
found to overlap one another; hence “ the mechanism of. the 
parts seemed incompatible with regurgitation;” and a murmur 
of mitral constriction, if present, “should have been in connexion 
with the second sound.” It is most probable regurgitation had 
not at any time existed in these cases; that the murmur actually 
present in the first instance was presystolic, a supposition cer- 
tainly not excluded by the test of rhythm applied; and, that its 
suppression at a later period was due to the extreme debility 
which is admitted to have been present. 

Doctor W. R. Sanders has found the presystolic murmur to be 
that which has varied most remarkably. He adds, that exertion 
on the part of the patient is generally, but not always, competent 
to educe it, where mitral narrowing exists.+ 

Doctor W. R. Gowers, on the other hand, maintains that the 
assumption of the erect posture has precisely the opposite effect 
upon this murmur, Drawing his conclusion from his experience 
of four cases, he asserts that the presystolic murmur is “louder 
and longer in the recumbent than in the erect posture,” and that 
“in many instances it may be heard in the former, and not in the 
latter posture.” In reference to the effect of change of posture, 
my experience rather coincides with that of Dr. Sanders. In 
no instance have I found the murmur of mitral constriction less 


* Dublin Journal of Medical Science, vol. xxxii., July, 1843. 
+ Edinburgh Medical Journal, vol. xiy., 1868. 
{ Practitioner, December, 1873. 
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loud in the erect, than in the sitting or recumbent posture. In- 
deed, in every case of the kind that has come under my notice 
the murmur in question has been intensified by the effort of 
standing up. 

Doctor Waters believes that presystolic murmur is “far more 
frequently absent than present, even when there is great ob- 
struction at the mitral orifice.’* He gives five examples within 
his own experience in support of this opinion. The first of these 
patients was under observation nearly a month; the second, for - 
‘several weeks ; the third, a few hours; the fourth, two months, 
and subsequently for five days; and the fifth, nearly three 
weeks. In all these cases, mitral systolic murmur was heard, 
but presystolic murmur not at any time. The mitral orifice was 
contracted in each of these cases. 

Where extreme debility from any cause exists, the murmur is 
most frequently suppressed in the agony of dissolution, and this 
may continue for several days.” It may be in abeyance for a 
longer or shorter period, according to circumstances. Thus, I 
have repeatedly failed to detect it on the first examination of a 
patient recently admitted, and still suffering from exhaustion due 
to want of proper food, and to the fatigue attendant upon removal 
to hospital. Even in such cases, however, suspicion as to the 
nature of the case having been aroused by the preceding and at- 
tendant symptoms, an ill developed murmur may, by strained 
attention, be detected in the presystole. From this, in conjunc- 
tion with other evidence, I have ventured, in several instances, 
to make the presumptive diagnosis of mitral obstruction, and 
have found my diagnosis confirmed by well pronounced murmur 
on the following day. In 2 cases only, out of the 66 not fatal, has 
a presystolic murmur, previously identified, ceased to be audible 
whilst the patient was under observation. After two days, how- 
ever, it returned in 1 of these cases, and continued to be heard 
during several weeks, till she was discharged. Three years sub- 
sequently, this patient was again received into hospital, with the 
signs of mitral narrowing still more distinctly pronounced. In 
the second case, the cessation of murmur coincided with great 


* Diseases of the Chest, second edition, 1873. 
+ See Case 108, 
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weakness and irregularity of pulse, and was again audible on 
the following day.* 

Of the 15 fatal cases in which mitral contraction was proved 
by autopsy to have existed, there were only 3 in which presys- 
tolic murmur was not at any time heard. In one of these cases 
the patient was nine days under observation previous to her 
death. She was, however, hemiplegic and aphasic, and the heart 
acted with extreme feebleness and irregularity during the whole 
of that period.+ 

The second case was under observation five days, and, although 
in a very weak state, the patient was not moribund during the 
greater portion of that time. I examined her daily, and I am 
convinced presystolic murmur cannot have then existed. Its 
absence, as already stated (p. 712), I am disposed to attribute to 
enfeeblement of the left auricle, by the pressure of a copious 
effusion into the pericardium and pleure.t 

The third case afforded the most remarkable example of 
suppressed presystolic murmur which has come under my no- 
tice. I use the word “suppressed” advisedly, because, in view 
of the condition of the mitral orifice discovered after death, I 
concluded that murmur of this rhythm must, of necessity, have 
existed at an earlier period of the man’s illness. He had been 
thirty-nine days under observation, had been repeatedly ex- 
amined, and the seat of the murmur heard had been frequently 
discussed with my colleague, Dr. Nixon, and with the class; but 
its rhythm, which was by all of us regarded as systolic, had never 
been called in question. I am satisfied, therefore, that presys- 
tolic murmur had not been pronounced at any time during the 
man’s residence in hospital. I can offer no explanation of the 
suppression in this, as in the cases previously referred to, except 
the debility of the heart.§ 

In Case 68 (p. 749) presystolic murmur was inaudible when 
the patient was first examined, neither was it heard for several 
days after my second visit to her. It was then detected, and 


* See Cases Nos. 8 and 9 in Table XII. 
+ See Case 108. 

t See Case 61, p. 710. 

§ See Case 114. 
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continued to be distinctly audible from that date till a short 
time before her death. The body was not examined.* 

In the case of the woman, Jane McG. (109), presystolic mur- 
mur was not detected till eighteen days after her admittance. 
During this period the pulse was very weak, and the heart was 
repeatedly examined. For some time preceding death, the 
action of the heart was not equable, and murmur was heard 
only during the strong contractions of the ventricle. 

Thus, in 2 cases only out of a total of 81, or in the proportion 
of 2-4 per cent. was the murmur actually suspended under my 
personal observation, yet in both of these it was resumed after 
a brief interval. In the first, I cannot explain the suspension ; 
but in the second, great weakness of the heart existed. 

Amongst the fatal cases, presystolic murmur was not at any 
time heard in 3 instances out of 15, or in the proportion of 20 
per cent.; and in a third case, it was detected only after the 
patient had been eighteen days under observation. In a fourth 
case, not included in this list, because the body was not ex- 
amined after death, murmur was detected only a week after the 
patient had come under my notice. 

In the case of the girl Eliza B. (No. 12 in Table XII), pre- 
systolic murmur was developed during a secondary attack of 
rheumatism. I conclude that in this case the mitral orifice had 
been previously narrowed, but not in a degree adequate to the 
production of murmur. 

In every instance in which I have heard a veritable presystolic 
murmur, I have confidently diagnosed narrowing of the mitral 
or tricuspid orifice, according to the seat of the murmur; and of 
both orifices, where the locality of murmur was dual. Yet, in no 
single instance has the diagnosis so made been falsified by the 
event. 

Judging strictly within the limits of my own experience, and 
drawing my conclusions from the statistics above given, I feel 
justified, therefore, in holding, 

(a) That presystolic murmur is pathognomonic of auriculo- 

ventricular narrowing ; 


* See Case No. 14 in Table XII, 
+ See Case 109, und No. 7 in Table XI, 
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(0) That it is never present where auriculo-ventricular nar- 
rowing does not exist ; 

(c) That it is never permanently absent in cases of this 
lesion ; ji 

(d) That it is very seldom temporarily absent in such cases ; 

(e) That in these exceptional instances, the explanation of 
its absence is almost invariably to be found in debility 
of the heart ; 


(f) That the form of cardiac debility with which the suspension ~ 


of presystolic murmur is most frequently associated, is 
that of the process of dissolution ; 

(g) And, finally, that the duration of suspension depends upon 
that of cardiac debility, and 7m articulo mortis it may 
extend over several days ; 

Presystolic murmur may exhibit four different varieties of 
rhythm, as already stated.* I have, in more than one instance, 
observed these several varieties to shade off into ene another, in 
the order in which they are set down, concurrently with the pro- 
gress of the disease. The second form has been discussed at p. 
206, and also in connexion with an illustrative case at p. 697.+ 
The third form is exemplified in Case 117.1 The prolonged 
- murmur may undergo an ulterior change of abbreviation, by sup- 
pression of its terminal and intermediate portions, the postdia- 
stolic portion alone remaining, as exemplified in Case 116. 
Even an alternate fusion and resolution of the postdiastolic and 
presystolic elements of this compound murmur may be observed 
to take place, in periods of alternating excitement and compo- 
sure of the heart. Case 117, affords an example of this kind. 
The fourth form indicates a rough state of the constricted mi- 
tral orifice, and great debility of the left auricle; a condition, in 
short, proximate to that with which extinction of murmur is 
associated. It is exemplified in Case 113. 

Doctor George Balfour is virtually in agreement with me in 


* See p. 214. 

‘+ The cases mentioned at p. 214 as illustrative of this variety of the murmur in- 
dicative of mitral narrowing, are Case 116 in the text, and Nos. 89 and 48 in 
Table XI. 

+ See also Nos, 16, 89, and 42, Table XI. 


an. he 


- 


PHYSICAL SIGNS OF MITRAL STENOSIS. 905 


reference to the variation of form three, or rather he has antici- 
pated me in the view just stated* He says, in effect, that the 
murmur (presystolic) often follows the second sound immedi- 
ately, being separated by an interval from the presystole, but 
sometimes running through to the apex-beat. These two forms 
are, in his opinion, indicative of great contraction of the orifice. 
The constriction, as he truly remarks, is usually of the diaphrag- 
matic kind; but I doubt he is equally correct in holding that 

prolonged murmur and sharp first sound indicate a funnel- 
shaped condition of the mitral opening. 

Doctor Whyte Barclay has recorded a case in which a pro- 
tracted diastolic pause was entirely covered by a double mur- 
mur; the first portion faint, soft, and commencing immediately 
after the second sound; the second loud, harsh, and ending in 
the first sound.t This was, in my view, an example of the 
modified form of presystolic murmur which I have described 
in category number two.} 

Taken alone, and in its typical form, the presystolic murmur 
of mitral stenosis may be represented by the series 7-7-r; and in 
combination with the first sound, which is frequently clear and 
abrupt, it may be mimicked phonetically by the formula r-r-r- 
wp, sharp. The postdiastolic element, whether alone or com- 
bined, is, however, usually of soft and blowing quality. Indeed, 
I can recall only one case (116) in which it was harsh. It pre- 
sented this character for a brief period only, and was then 
accompanied with fremitus. Presystolic murmur is strictly 
confined to the area of the apex in the great majority of cases; 
and when audible beyond this boundary, it is so only to a very 
limited extent, very faintly, and manifestly by transmission. I 
have heard it in the back in one case only (Case 106) ; in the 
axilla, in three cases (Cases 106, 117, and No. 12, Table XI.) ; 
and I have seldom heard it more than two inches to the right of 
the point of apex-pulsation. 

Fauvel, as already stated (p. 196), was the first observer who 
fully identified the rhythmical peculiarities of presystolic mur- 
mur at the apex. His memoir was published in 1843. Nine- 

* Edinburgh Medical Journal, November, 1871. 


+ Lancet, March 2nd, 1872. 
See p. 214, 
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teen years earlier, however, Bertin recognized it, and actually 
founded thereon the positive diagnosis of left auriculo-ventricu- 
lar contraction.* In one case (XLLX* Observation), he describes 
the murmur as diastolic in rhythm, accompanying the con- 
traction of the auricles (which, in his estimation, coincided with 
the second sound), and as attended with frémissement. This was, 
no doubt, an example of the prolonged (third) form of murmur, 
modified by suppression of its terminal portion as just explained, 
indicating extreme contraction of the mitral orifice. Its placen- 
tary quality may be referred to as confirmatory of this view. 

In a second case (LI* Observation), he describes the murmur 
as “preceding the pulsations of the ventricles ;” thus indicating 
that its rhythm was presystolic. In both these cases the mitral 
orifice was found, on post mortem examination, to be contracted 
in an extreme degree. 

That Hope, fifteen years after the publication of Bertin’s book, 
failed to identify the murmur indicative of mitral obstruction, is 
sufficiently manifest from his having described it as “attending 
the ventricular diastole and second sound;’ as “always very 
feeble, soft, like the bellows-sound, and usually on a rather lower 
key than a whispered who ;” and as “ exceedingly rare.” He adds: 
“JT have never known purring tremor accompany a diastolic (e., 
presystolic) mitral murmur, the current being too feeble to pro- 
duce it.’+- He would account for the circumstance that Laennec 
had regarded this murmur as by no means rare, by assuming 
that he had mistaken for it the murmur of aortic regurgitation. 
I incline to believe that the preceding reference to his own 
writings is not unlikely to raise a suspicion in the minds of 


many, that he has himself fallen into the error which he im- - 


puted to Laennec. 
The typical presystolic murmur may be simulated more or 
less closely, as already stated, by 
(a) Pericardial friction-sound of single and systolic rhythm, 
confined to the area of the apex ; 
(6) Prolonged systolic murmur replacing the first sound at the 
* Traité des Maladies du Ceur, 1824, pp. 176 and 186. 


+ Diseases of the Heart, third edition, 1889, p. 387. - 
ft See p. 217. 
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apex, and extending over the short pause; the second 
sound being associated with impulse ; 

(c) Reduplicated first sound audible at the apex. 

Since the above was written, I have been enabled to supple- 
ment the list of possible sources of error by the addition of, 

(d) Postdiastolic murmur of aortic origin transmitted to the 

apex; and 

(ec) Prediastolic basic murmur transmitted to the apex; the 

second sound being accompanied by impulse. 

Cases 4 and 6 afford good examples of pseudo-presystolic mur- 
mur arising from pericardial friction. The differential diagnosis 
of the pseudo-murmurs (qa), (6), and (c), has been already dis- 
cussed ;* that of (d) and (¢) may be now briefly pointed out. 
The former is well exemplified in the following case. A young 
man of nervous temperament, and the subject of repeated attacks 
of rheumatism, was received into hospital on the 21st of August, 
1874. The radial pulse was slightly visible, the impulse of the 
heart strong, and the apex-pulsation felt in the nipple-line. A 
faint murmur of postdiastolic rhythm was heard at the apex, 
which corresponded to that described at p. 904, as an abbrevia- 
tion of the third form of presystolic murmur. At the right base, 
however, and in the ascending aorta, the second sound was sharp, 
and was succeeded by a loud bellows-murmur which was trace- 
able to the apex, where it presented the characters already men- 
tioned. The murmur was thus shown to be aortic, not mitral, in 
origin. Case 89 affords an example of the same kind, but more 
complicated. Prediastolic basic murmur, audible at the apex by 
transmission, may be mistaken for presystolic murmur, if, in the 
latter situation, the second sound be accompanied by impulse ; 
thus assuming the association, and apparently the rhythm, of 
the first sound. The existence, however, of prediastolic murmur 
at the base, traceable to the apex, with progressively decreasing 
intensity, will readily establish the distinction. Case 98 exem- 
plifies these remarks, 

Although presystolic murmur, as previously stated, is pathog- 
nomonic of mitral stenosis, it is liable to be mistaken for more 


* See pp. 217 and 218. 
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ordinary phenomena, and even when identified, it is often misin- 
terpreted. 

Doctor Alexander Silver, of the Charing Cross Hospital, in a 
thesis of great merit,* remarks that owing to the altered char- 
acter of the first sound at the apex in mitral constriction, and to 
its close resemblance to the second sound, which is not here 
audible, whilst the presystolic murmur covers the normal long 
pause, the latter is often mistaken for a murmur of systolic 
rhythm replacing the first sound, the real first sound being mis- 
taken for the second. 

I have no doubt this mistake has been, and is still, frequently 
committed in cases exhibiting the combination of signs men- 
tioned by Dr. Silver; but the misleading concurrence is by no 
means so common as he has been led to conclude from the obser- 
vation of the case, so fully and so graphically reported in his 
monograph. In the greater number of examples of mitral ste- 
nosis, the long pause is not entirely covered by the presystolic 
murmur; the second sound is noé always inaudible at the apex; 
nor does the first sound resemble the normal second sound in all 
cases.+ 

Doctor Silver would regard a sharp first sound, unaccompanied 
by systolic murmur, as indicative of the “funnel-shaped” form 
of narrowing; the peculiar character of the sound being, in his 
opinion, due to the collision of the valve-segments “by surfaces, 
not by edges.” Dr. Whyte Barclay would, on the other hand, 
interpret a prolonged presystolic murmur in the same sense.{ I 
do not think the particular form of narrowing actually present 
can be affirmed, either from the character or accompaniments of 
the first sound, or from the length of the murmur. Cases 104 
and 111 show conclusively that a sharp and clear first sound at 
the apex, unaccompanied by murmur, may be associated with 
mitral narrowing of the button-hole character. 

Finally, in reference to differential diagnosis, it is necessary to 
observe, that when mitral inadequacy coexists with mitral ob- 
struction, the murmurs indicative of the twofold lesion run into 

* Prize Lssay, Medical ‘limes and Gazetie, March 16th and 28rd, 1873. 


+ See Cases 102 to 116, inclusive. 
+ Loco citat. 


PHYSICAL SIGNS OF MITRAL STENOSIS. 909 


one another, constituting a single prolonged murmur. This may 
be, and no doubt in many instances has been, regarded as entirely 
systolic. But the harsh character of the presystolic, contrasted 
with the usually soft and blowing quality of the systolic element, 
and the coincidence of impulse and of carotid pulsation with the 
latter, will render the distinction not difficult.* 

Professor Purser thinks it “possible that a powerful auricle, a 
dilated ventricle, and an orifice (mitral) of normal size, might be 
as effective in producing a murmur (presystolic) as a ventricle of 
normal size and a narrowed orifice. In each case the due rela- 
tion between the size of the orifice and the size of the ventricle 
being disturbed in the same direction.”-+ But such, in fact, is not 
the case. No example has been recorded and verified by dissec- 
tion, of presystolic murmur arising from dilatation of the left 
ventricle, or occurring in the absence of positive mitral narrow- 
ing. Dilatation of the left ventricle, from incompetency of the 
aortic valves, is of very common occurrence, yet, presystolic mur- 
mur is not associated, even exceptionally, with that condition. 
Theoretically, I would say, that the deranged relationship which 
determines presystolic murmur, is not that between the mitral 
orifice and the left ventricle, but that between the volume of 
blood descending from the left auricle and the force with which 
it is propelled, upon the one hand, and the diameter of the 
mitral opening, upon the other. I may add that, as a matter of 
fact, I have never satisfied myself of the existence of presystolic 
murmur, where, on post mortem examination, I have not found 
the mitral opening absolutely narrowed. 

Amongst the morbid changes directly due to obstruction at 
the mitral orifice, sanguineous engorgement and extravasation in 
the lungs is one of the most common. Hope remarks that he 
had met with pulmonary apoplexy more frequently in connexion 
with great contraction of the mitral orifice, with or without 
hypertrophy of the right ventricle, than in any other associa- 
tion.t Intereurrent expectoration of pure florid blood is rarely 
absent in the course of the disease. It is of frequent occurrence 

* See Cases 102, 110, and 118. 


+ Irish Hospital Gazette, March 15th, 1878. 
} Opus citat., p. 249, 
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in the greater number of examples; and, in the early stages of 
the disease, as a means of relieving the temporary congestion of 
the lungs, and as being unlikely, at this period, to be attended 
with extravasation into the pulmonary structure, it need not be 
deprecated ;* neither should it be the occasion of alarm to the 
patient. The quantity discharged is usually moderate, and in 
no instance have I known it to be the cause of sudden death. 
When hemoptysis occurs, however, within the few last days of 
the patient’s life, it may be regarded as an infallible indica- 
tion of pulmonary apoplexy ; it is then accompanied by great 
respiratory distress, general venous engorgement, and dropsy. 
Hemoptysis has occurred in 44 out of my 81 cases of mitral 
obstruction; and of the 15 fatal cases, pulmonary apoplexy was 
found to have existed in 8. 

The term “apoplexy,” as applied to these extravasations in the 
tissue of the lungs, is not only awkward, but inappropriate. 
That of “haemorrhagic infarction,” first applied by Virchow,+ is 
much preferable. According to him, the condition so designated 
is one of extreme capillary engorgement and extravasation into 
the vesicular and interstitial structure of separate lobules of the 
lung, consequent upon embolism of the branch of supply from the 
pulmonary artery to these lobules. The vessels beyond the plug 
being shut off from the pressure of the right ventricle, tension 
within them is lowered, and there is necessarily an afflux to 
them from neighbouring capillaries by collateral pressure. The 
blood so entering the lobule, being no longer under the direct 
influence of the heart, cannot be expelled. Stasis and capillary 
hemorrhage are the result, coagulation extending into the veins. 

Lefeuvre holds that there is simple engorgement, by paralysis, 
of the capillary walls ;{ whilst Feltz, on the other hand, main- 
tains that infarctus is characterized by actual extravasation.§ 

Ludwig, as quoted by Niemeyer, considers that an explana- 
tion may be found in simple stasis, and precipitation of the blood- 


* See Case 104. 

+Traube’s Beitrage zu Eaperimentellen Pathvlogie, i Physiologie, Berlin, 1846, 
and Froriep’s VV. Notizen, Nr. 794. 

+ Etude Physiologique et Pathologique sur les Infarctus Viscéraux, Paris, 1867. 

§ Traité Clinique et Expérimentale des Embolies Capiliaires, Strasburg, 1870. 

|| A Lext-Book of Practical Medicine, 1869, yol.i., p. 156. 
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corpuscles within the capillaries, consequent upon the reduction 
of vascular pressure arising from contraction of the main artery. 
But, on this hypothesis, the actual occurrence of extravasation 
by which pulmonary apoplexy is distinguished, cannot be ac- 
counted for. The objection to Virchow’s theory, that it is based 
upon an assumption which anatomy does not sanction, namely, 
that of an anastomosis between the pulmonary plexuses of ad-— 
jacent lobules, seems fatal to it. It is, however, possible that a 
collateral circulation, adequate to the production of capillary 
engorgement and hemorrhage within the lobule, may be indi- 
rectly established through the bronchial system of vessels, which 
Dr. Waters has shown to be in direct communication with the 
pulmonary veins.* 

This view as to the pathology of sanguineous infarction of the 
lungs will satisfactorily account for the multiple, circumscribed, 
and nodular form in which it is presented ; whereas, these char- 
acteristics could not be explained under any theory implying 
general and equal vascular pressure in the lungs, whether a tergo 
in the pulmonary artery, from an hypertrophied right ventricle, 
or a fronte in the pulmonary veins, from obstruction or reflux at 
the mitral or the aortic orifice. 

Assuming, as I do, with the qualification above mentioned, 
that Virchow’s doctrine is correct, I should expect to find he- 
morrhagic infarction of the lungs most frequently, if not in- 
variably, accompanied by thrombosis of the right side of the 
heart. Clots have been actually found in the right chambers in 
11 out of the 15 foregoing fatal cases of mitral stenosis; and 
in 8 of the former, pulmonary apoplexy likewise existed. Hence, 
hemorrhagic infarction of the lungs was, in every instance, ac- 
companied by thrombosis of the right chambers of the heart. 
The subjoined case, which has come under my notice whilst the 
preceding paragraphs were being written, lends considerable sup- 
port to the doctrine of Virchow. Indeed, it seems to me to 
establish that doctrine conclusively. The case is given in 
abstract, as follows: 

Agnes F., a child nine years old, was admitted into hos- 
pital on the 10th of August, 1874, under my colleague, Dr, 


* The Human Lung, 1860, p. 201, 
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Nixon. She was suffering from renal anasarca following scarla- 
tina. A few days after admittance, she suddenly became hemi- 
plegic on the left side. The paralysis was exclusively motor, 
and only partial in degree. She quickly recovered the use of the 
affected limbs; but the anasarca continued, despite active treat- 
ment. The urine was loaded with albumen, and exhibited epi- 
thelial tube-casts. About the middle of August I took charge of 
the girl, in the absence of Dr. Nixon, and for nearly a month sub- 
sequently she continued under my observation. During that time 
she had an attack of pleuritis with effusion on the right side, from 
which she made a good recovery. She continued, however, weak 
and pallid; the feet were slightly swollen, albumen was still 
present in the urine, and the pupils were persistently dilated. 
Her condition fluctuated, even from day to day, between extreme 
debility with partial coma, and a bright-and cheerful manner, 
accompanied with perfect intelligence. Dr. Nixon resumed 
charge of her about the 6th of September; she was then mori- 
bund, and on the 10th she died comatose. The body was care- 
_ fully examined by Dr. Nixon, to whom I am indebted for the 
report of the post mortem examination, as well as for the favour 
of obtaining the subjoined engraving. There was considerable 
effusion into the right pleural cavity, and likewise into the 
pericardium. The heart was structurally normal, but the right 
chambers were occupied by a decolorized and friable throm- 
bus. The superior lobe of the left lung exhibited, in its antero- 
inferior portion, a mass of hemorrhagic infarction as large as 
the last joint of the thumb. It was dark, well defined, and per- 
fectly solid ; and on section it presented the appearance of black- 
currant jelly. The two branches of the tertiary division of the 
pulmonary artery leading to this mass, which included several 
lobules of the lung, were full, to distension, of decolorized and 
disintegrated fibrin similar to that found in the right ventricle. 
The primary division of the pulmonary artery, the tertiary branch 
leading to the infarcted lobules, and all the adjacent branches of 
that vessel, as well as those of the pulmonary vein, were empty 
and collapsed, whilst the lung-structure was elsewhere normal. 
The condition just described is well represented in the woodcut. 
(Fig. LIX.) 
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Hemorrhagic infarction in left lung. (Agnes F.) 


A. Section of left auricle. 
B. Appendix of left auricle, distended by a thrombus. 

C. Left superior pulmonary vein quite empty. 

D. Superior branch of primary division of left pulmonary artery. 

presented as introduced into an opening made in the vessel. 

E. Secondary branches of pulmonary artery empty and collapsed. 
F. Tertiary branch leading to infarcted vessels. 

G, Quaternary and infarcted branches of pulmonary artery. 

H. Infarcted lobules. ie 

I. Healthy lung-substance. 


A bristle is re- 


Dropsy, as previously stated, is of exceptional occurrence in 
the course of the disease, preceding the final illness; it is then, 
however, all but invariably amongst the lethal symptoms, and is 
general. Gangrene of the lower limbs I have not witnessed in 
more than one instance (Case 114). In this latter respect, 
disease of the mitral valves, of whatever kind, contrasts strik- 
ingly with valvular lesion at the orifice of the aorta, This dif- 
ference is, no doubt, due to the frequent association of general 
arterial disease with the latter affection. 

With regard to the chambers of the heart, the left aug is 
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invariably dilated and hypertrophied, its lining membrane thick 
and opaque, and the orifices of the pulmonary veins much 
dilated. I have not witnessed aneurism of the left auricle, of 
which Thurnam has collected nine examples, in connexion with 


mitral narrowing.* The left ventricle, on the contrary, is always 


normal as to capacity and thickness, where mitral inadequacy or 
either form of aortic valve-lesion is not likewise present, and no 
general cause of hypertrophy or dilatation exists. Hope was 
certainly in error in stating that “the left ventricle is sometimes 
rendered hypertrophied by a contraction of the mitral orifice.”-+ 

Doctor Adams, who wrote on this subject three years before 
the first edition of Hope’s book appeared,{ more correctly stated 
that in cases of mitral contraction, whilst the left auricle is 
dilated and thickened, and the pulmonary veins and right 
chambers are likewise dilated, the left ventricle is rather di- 
minished in capacity. 

In no instance which has fallen under my notice has hyper- 
trophy or dilatation of the left ventricle been fairly attributable 
to mitral obstruction. In the progress of the disease the right 
ventricle is invariably dilated, and sometimes hypertrophied, 
whilst the right auricle is dilated and thinned. 

The treatment of obstruction at the mitral orifice resolves itself 
into that of the symptoms and sequele of the affection. In this 
respect, however, much may be accomplished by well directed 
measures, even in the advanced stages of the disease, towards the 
alleviation of suffering and abatement of urgent symptoms. The 
mechanical impediment to the circulation once established, is 
not removable by medicine. The heart is, however, in an emi- 
nent degree capable of adapting itself to the altered circum- 
stances under which it is required to function, when, as is usually 
the case in regard to mitral narrowing, the progress of the disease 
is slow and regular. The object of treatment at this period should 
be, therefore, to favour the process of self-adjustment in the heart, 
by the avoidance of over exertion, and of mental excitement. 

If the heart should exhibit evidence of weakness by intermit- 

* Medico-Ohirurgical Transactions, vol. xxi. 


+ Diseases of the Heart, p. 250. 
Dublin Hospital Reports, vol. iv., 1827. 
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tent or irregular action, quick and feeble pulse, or by threatened 
syncope, it should be promptly strengthened by the administra- 
tion of digitalis, either alone or in combination with iron. 
Whilst on this subject, I cannot avoid quoting the pertinent 
and philosophic remarks of Dr. Foster, of Birmingham. In re- 
ference to the compensating power of the heart, he writes: “The 
propelling power must be augmented, to drive the blood at a 
greater speed, or the time for its passage must be lengthened. 
“When the narrowing is not very great, and the demands on 
the circulation by exercise are limited, a very perfect compensa- 
tion is effected by the hypertrophy and dilatation of the left 
auricle and the right ventricle. By these means the current of 
blood through the lungs is made more rapid, the tension in the 
auricle is increased, and the velocity of the current filling the 
left ventricle is so multiplied, that the balance of the circulation 
is fairly maintained, in some cases for years. But when the nar- 
rowing is considerable, or some unusual strain has disturbed the 
unstable equilibrium on which the health of these patients de- 
pends, then the compensation which the auricle and ventricle 
offer fails. ‘The rapid irregular pulse tells of the varying quan- 
tity on which the ventricle contracts. Sometimes the interval 
between the ventricular contractions is so great, and the ventri- 
cular charge is so small, that the systolic wave does not reach 
the wrist. Under these circumstances the second indication 
must be followed; the auricle must have more time to fill the 
ventricle. This, to say nothing of the increased power given to 
the cardiac muscle, is exactly what digitalis effects. By slowing 
the action of the heart, the period of time during which the 
blood from the distended auricle can flow into the ventricle is 
increased, and as the extra time allows more blood to pass 
through the narrowed mitral orifice before the final effort of the 
auricle is made, that effort is made on a smaller quantity of 
blood, and is, consequently, more effective; for the smaller the 
quantity of blood which the auricular muscle has to push before 
it, the greater will be the velocity given to the current. The 
ventricle, though contracting less frequently, contracts more 
effectually. Instead of eighty or ninety irregular contractions 
per minute, no two succeeding ones equal in force, and some so 
58* 
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valueless that they are not perceptible at the wrist, we get some 
sixty steady equal beats; the pulse grows in force, fulness, and 
regularity ; the arterial tension rises; the pulmonary congestion 
diminishes ; the kidneys, before inactive, wake up to their work ; 
and the advancing dropsy recognizes its master, and beats a 
sullen retreat.”* 

I usually prescribe Mxv of the tincture of digitalis, with an 
equal quantity of tincture of the perchloride or acetate of iron, 
and MILx of spirit of chloroform, to be taken in an ounce of water 
every third hour. If pain exist near the apex, or to the inner side 
of the nipple, I regard it as evidence of debility, tension, and 
parietal congestion of the right ventricle or left auricle, as the 
case may be, and proceed on the same principle to exhibit digi- 
talis and iron, or quinine and strychnine, gers. ij of the former 
with Muj of the Pharmacopceial solution of the latter, every third 
or fourth hour. At the same time, I direct one or two leeches 
to be applied at the seat of pain, and gubsequently an opiate 
plaster. 

Moderate and healthful exercise should be enjoined, in order 
to promote nutrition, and prevent hepatic and portal congestion. 
It should not, however, be carried to the point of fatigue, or 
excitement of the circulation. The food should be selected 
with special reference to its nutritive and digestible qualities, 
and no less with a view to the avoidance of flatulence which, 
by making upward pressure upon the heart and lungs, may give 
rise to palpitation and dyspncea. The bowels should be kept free 
by means of aloetic and saline aperients; and alcohol, except in 
very small quantity, and by preference in the form of good claret, 
should be forbidden. Malt liquors are especially liable to dis- 
agree with the patient, owing to their tendency to cause portal 
congestion. Copious imbibition of liquids is to be prohibited, 
because the volume of the blood is thereby, for the time, in- 
creased. For this reason, condiments which provoke thirst must 
be avoided. 

Hemoptysis, in moderate quantity, need not cause alarm. The 
condition which it indicates, namely, congestion of the lungs, 


* British and Foreign Medico-Chirurgical Review, No. xcy., July, 1871; and 
Olinical Medicine, 1874, p. 101, 
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and engorgement of the right side of the heart, is best treated 
by active purgation, dry-cupping the chest, and, if the dis- 
charge be copious or persistent, by the use of ergot or ergotin. 
M_xx-xxx of the liquid extract of ergot may be given in half an 
ounce of cold water every second hour, till the hemorrhage cease, 
or gr. ss. of ergotin in solution may be injected hypodermically 
at corresponding intervals, till the object is attaimed. The latter 
is decidedly the more efficacious method of employing this 
agent. 

The treatment of dropsy, so common in the advanced stages 
of the disease, should be directed, in the first instance, to the re- 
lief of congestion of the kidneys, which are functionally impaired 
by sanguineous engorgement. Six to eight ounces of blood may 
be taken from the loins by cupping or leeching; or, if the patient 
be very weak, dry-cupping alone should be practised. In either 
case a succession of poultices to the loins, as warm as can be 
borne, should be maintained. The bowels. should, at the same 
time, be well moved by means of compound powder of jalap, 
grs. xxx, with grs. 1j of calomel, in the form of electuary ; or, 31j. 
of the acid tartrate of potash dissolved in a wineglassful of the 
infusion of senna, with 3j of the tincture. It may be necessary 
to give sedatives in order to induce sleep; for this purpose, grs. 
xx of chloral hydrate, or grs. xv of this, with Mx of liquor of the 
hydrochlorate of morphia, may be given in an ounce of water at 
bed-time, 

If the nature of the case be early recognized, and the patient 
judiciously and continuously treated as here recommended, a 
protracted period of moderately good health, and even of social 
enjoyment, may be confidently guaranteed. The patient should, 
however, be warned that indiscretion of any kind, especially such 
as may induce acute congestion of the lungs, or otherwise over- 
tax the power of the heart, is likely to be followed by serious 
consequences, 

Amongst the succeeding cases are many which, thus treated, 
have continued for several years, little if at all, aggravated by 
lapse of time. 

In fine, it may be averred that this is, par excellence, the form 
of organic disease of the heart which is most amenable to early 
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and appropriate treatment, so far as refers to grave consequences 
and premature death. 


The following 16 cases will be found to illustrate the pre- 
ceding remarks, and to present, in epitome, the history and 
pathology of mitral stenosis. They have been all under obser- 
vation and treatment for some time, most of them for a pro- 
tracted period ; and, finally, a careful post mortem examination of 
the body was made in every instance. 

The cases which were not fatal, 66 in number, are presented 
in summary in Tables XI. and XII, and are explained, where 
necessary, by marginal notes. The fatal cases are likewise in- 
cluded in these Tables, with a view to obtaining complete re- 
sults under the several heads mentioned. 


Casz CIIl—WNo History of Rheumatism ; Orthopnea and Palpita- 
tion ; Edema; Quick and Faltering Pulse ; Strong Impulse ; 
Hemoptysis; Pain at Precordium and Extending down Left 
Arm; Angina; Rough First Sound with Presystolic Mur- 
mur at Apex; Soft Systolic Murmur at Base ; Reduplication 
of Second Sound; Subsequent Development of Systolic Murmur 
at Apex ; Suppression of Presystolic Murmur for One Day, 
and of Radial Pulse during the Last Week of Life, with very 
Slow Respiration ; Coma; Death. Autopsy: Hifusion into 
Pericardium ; Dilatation and Thrombosis of Right Cham- 
bers of Heart, and Dilatation of Tricuspid Orifice; Dilata- 
tion and Hypertrophy of Left Auricle ; Great Contraction 
and Funnel-shaped Transformation of Mitral Orifice ; Em- 
physema and Sangwineous Infarction of the Lungs. 


Anne K., aged twenty-eight years, a seamstress, was admitted 
into hospital on the 24th of November, 1866. Never had rheu- 
matism. Has repeatedly spat blood. Three years previously, she 
complained, for the first time, of palpitation and breathlessness 
after unwonted exertion of any kind. Two years later, she had 
cough; and for four months preceding admittance, she had been 
unable to lie down, owing to the difficulty of breathing which the 
attempt to do so occasioned. Her feet had been swollen for the 
last month. 


os —_— 
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The face was somewhat congested, and the eyelids puffed, but 
there was no lividity of the lips or extremities. Pulse rapid, ex- 
tremely weak and faltering ; lower extremities cedematous. The 
cervical veins were enlarged, and distended, and the external 
jugular pulsated synchronously with ventricular systole, but the 
lightest pressure above the clavicle promptly arrested this pulsa- 
tion. The chest was abnormally resonant, and permanently dis- 
tended, as in the state of inspiration; the impulse of the heart 
was distinct and vigorous. 

The apex pulsated at a point rather internal to the usual posi- 
tion. At this point the first sound was rough; it was immedi- — 
ately preceded by a harsh murmur which extended up to, but 
did not implicate it, and was loudest at the apex. At midster- 
num, a soft, localized, and accompanying systolic murmur existed. 
The second sound -was clear, but reduplicated at midsternum. 

The following diagnosis was made: Mitral stenosis, hypertro- 
phy of left auricle, dilatation of both right chambers and of right 
auriculo-ventricular opening, pulmonary emphysema. 

On the 17th of December there was hemoptysis, the blood 
discharged being florid, and mixed with frothy mucus; and on 
the 31st the patient complained of acute pain located in the 
region of the heart, and extending down the left arm. This pain 
was anginal in character, being accompanied by a sense of con- 
striction in the chest, and by great respiratory distress. . 

About the middle of January, a well pronounced systolic 
murmur was developed at the apex. It was continuous with 
the presystolic murmur, constituting an appendix to it, but dis- 
tinguishable from it by its less harsh quality, and by its rhythm. 
On the following day the presystolic murmur was suppressed ; 
it was not again heard, whilst that of systolic rhythm continued 
audible up to the patient’s death. 

The radial pulse was entirely suppressed during the last week 
of the patient's life; still she continued to move about, and de- 
clared she felt better. Two days before her death, which took | 
place on the 26th of January, she expectorated a large quantity 
of dark blood; respiration, at the same time, fell to 15 in the 
minute, at which rate it continued to the end. She died coma- 
tose. 
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The post mortem examination revealed the following condition 
of organs: Both lungs were emphysematous, and in the apex of 
each there was an insulated and well defined mass of very dark 
effused blood. These portions of the lungs were indurated and 
non-crepitant. The bases of the lungs were slate-coloured, and 
contained some extravasated blood ; and on the surface of both 
there were several emphysematous projections filled with solidi- 
fied blood. The pericardium contained six ounces of serum. 

The heart, especially on the right side, was greatly distended 
with dark clotted blood; it had lost its natural figure, and be- 
come greatly expanded transversely. The right ventricle was 
considerably dilated, and its walls were slightly thickened. The 
right auriculo-ventricular opening was very large; but its valves, 
though incompetent, were healthy, as were likewise those of the 
pulmonary artery. The left auricle was large, its walls were 
much thickened, and the orifices of the pulmonary veins were 
slightly dilated. The left ventricle was rather below the normal 
size; its walls were not thickened. The mitral orifice was much 
reduced in diameter. Both segments of the mitral valve were 
thickened and united in such a manner as to form a funnel- 
shaped passage about an inch and a-quarter long, and projecting 
into the left ventricle; the opening at the ventricular end of this 
passage barely admitted the point of the little finger. 

A loose and pendulous flake of fibrin was attached to the 
auricular surface of one of the valve-segments, in such a posi- 
tion that, during life, it must have vibrated in the influx-current 
from auricle to ventricle.* The aorta and its valves were per- 
fectly sound. 


* See Proceedings of the Pathological Society of Dublin, vol. ii., new series, 1865, 
p. 179. I do not now hold the opinion then expressed, that the vibration of this 
shred of fibrin was the cause of the presystolic murmur mentioned in the report of 
the case. 
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Case CIII.—Rhewmatism ; Intemperance ; Mechanical Injury in 
Region of Liver; Hemorrhoids; Dyspnea and Lividity ; 
Rapid and Feeble Pulse; Anasarca; Ascites, and Pleural 
Lffusion ; Legs Punctured ; Diminished Secretion of Urine ; 
Hemoptysis ; Gangrene of Feet ; Death. Autopsy: Ascites ; 
Liver Contracted, and in “Nutmeg” Condition; Spleen Thick- 
ened in its Capsule, and containing Masses of Mortar-like 
Substance ; Bases of Lungs Congested ; Effusion into Plewrce 
and Pericardium ; Thrombosis of Right Awricle ; only two 
| Valve-Segments at Right Auriculo-Ventricular Orifice ; Hy- 
pertrophy of Left Auricle ; Great Contraction, and Button- 
hole Figure of Mitral Opening ; Aortic Valves Slightly In- 
adequate. 


Jane G., aged thirty-four years, a native of Liverpool, and of 
intemperate habits, was received into hospital on the 26th of 
January, 1866. Whilst crossing over to Dublin, six weeks pre- 
viously, she was exposed to wet and cold on the deck of a steam- 
boat, and on her arrival her breathing was much embarrassed, 
and her feet and legs became swollen. The poor woman in- 
formed me that at the age of thirteen she had an attack of rheu- 
matic fever, from which, however, she suffered no permanent 
impairment of health; she occasionally suffered from bleeding 
hemorrhoids. Three years prior to admittance, she received 
from her husband, whilst he was drunk, a blow with the clenched 
hand in the region of the liver. She was knocked down by the 
blow, and suffered great pain in the abdomen for some time 
afterwards. Somewhat later she had ascites and anasarca, and 
for the latter her legs were punctured. After recovery from this 
attack she felt her respiration permanently embarrassed. 

State on admittance: Face, especially lips, quite livid, and 
conjunctivee injected with dark blood; extremities cold and 
livid, and feet and legs highly cedematous and tense; several 
minute openings had formed spontaneously on the legs, most 
probably in the seat of former punctures, from which serum 
freely exuded. Pulse rapid and very feeble, but regular. No 
visible pulsation of arteries to be anywhere detected. Urine re- 
duced to three ounces in twenty-four hours, and coloured with 
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bile pigment. There was partial effusion into both pleural cayi- 
ties. 7 

The impulse of the heart was strong, and attended with fré 
missement. The apex pulsated in the normal position, and at this 
point two murmurs were audible ; viz. a loud and harsh presys- 
tolic murmur, which was immediately succeeded by a clear first 
sound, accompanied by a soft and blowing diastolic murmur, 
The former was confined to the area of the apex, whilst the latter 
was derived from the base, where it was loudest, and manifestly 
of aortic origin; it was traceable upwards in the course of the 
aorta for a distance of about two inches. 

The liver projected considerably below the costal cartilages ; 
it was firm and even on the surface. There was considerable 
effusion of serum into the peritoneum. The patient’s fingers 
were distorted, and the joints enlarged, apparently from chronic 
gout. 

The legs were again punctured, but they yielded very little 
serum ; and on the following day patches of incipient gangrene 
appeared upon the dorsum of either foot. The patient was now 
pulseless. In the course of the succeeding night she coughed a 
good deal of dark blood, and died at 1.30 A.M. 

The body was examined thirteen hours after death, with the 
following result: The liver was contracted, and in the “nut- 
mee” condition ; its investments, both serous and fibrous, were 
much thickened. The spleen was of normal size; its capsule 
was opaque and greatly thickened, and in its parenchyma two 
large masses of a yellow putty-like substance were found, which 
seemed to consist of fat and urate of soda; kidneys healthy. 
There was a considerable effusion of serum into both pleural 
cavities. The bases of both lungs were solid, and the investing 
pleurze were dense and opaque. The pericardium contained a 
pint of straw-coloured serum, in which a large shred of false 
membrane floated loosely, having no attachment to either sur- 
face. The heart appeared as if daubed over with white paint ; 
it was, however, smooth and glistening on the surface, and of 
average size. 

The right auricle contained a large thrombus, which extended 
to the auriculo-ventricular opening, through which it projected 
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by a round bulbous extremity; it did not, however, extend 
further. The right ventricle was scarcely altered, but the au- 
riculo-ventricular valve was bicuspid. The left auricle was much 
thickened and dilated. The left ventricle was rather reduced in 
capacity, but thickened. The mitral orifice was of a button-hole 
figure, and greatly reduced in size, scarcely admitting the tip of 
the little finger. The mitral valve was thick, rigid, and all but 
completely calcified ; it projected into the ventricle, but the seg- 
ments lay evenly together so as to close the opening. The 
aortic valves were thick and rigid; they admitted of slow leak- 
age into the ventricle when water was poured into the aorta 
above them. The lining membrane of the ascending portion of 
the arch of the aorta was red; it was likewise dotted with yellow 
patches of atheroma in an early stage of formation. 

Measurements: Right auricle normal; right ventricle, walls 
ze of an inch thick at apex, and 3 at middle; left auricle, walls 
4 of an inch thick in sinus; cavity, measured from. septum to 
outer wall, 21 inches, from superior wall to mitral valve, 22 
inches, from anterior to posterior wall, 3 inches; left ventricle, 
walls 35 of an inch thick at apex, 4 an inch at middle, and $ of 
an inch at base; cavity, measured from root of mitral valve to 
apex, 24 inches, from anterior to posterior wall, 14 inch; ascend- 
ing aorta, 1 inch in diameter.* 


CasE. C1V.—History of Scarlatina ; Cough, and Repeated Ho- 
moptysis ; Dyspnea; Weak and Failing Pulse; Anasarca 
and Ascites; Apex-point Displaced Outwards ; Presystolic 
and Systolic Murmur ; Sounds of Heart Sharp and Clear ; 
Sudden Death. Autopsy: General and Firm Adhesion of 
Pericardium ; Slight Dilatation and Thickening of Right 
Ventricle ; Dilatation of Tricuspid Opening ; Great Dilata- 
tion and Hypertrophy of Left Awricle ; Hatreme Contraction 
of Mitral Orifice ; Left Ventricle Normal ; Substance of Heart 
Healthy ; Aorta of Small Calibre, and Pink Internally ; 
Valves all Healthy, except Mitral. 


Thomas N., aged ten years, admitted February 3rd, 1868. 


* See Proceedings of the Pathological Society of Dublin, new series, vol. iii., parti., 
p. 22. 
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Five years previously, he had scarlatina, and spat blood. When 
admitted, he had cough with mucous expectoration ; respiration 
was quick, and the pulse was scarcely perceptible. He spat 
blood about once every three weeks, the hemoptysis continuing 
three days, and being always attended with considerable allevia- 
tion of his suffering. The most urgent symptoms were weakness, 
and shooting pain in the region of the heart; and the chief phy- 
sical sign was presystolic murmur at the apex, which pulsated 
immediately inside the nipple-line. He remained under treat- 
ment till the 9th, when he was discharged at his own request, 
much relieved, but without any change of the apex-murmur. 
The patient presented himself at the hospital on the 17th of 
February, and again, on the 23rd of March. 

On the latter occasion the following note was made: Radial 
pulse not perceptible; cardiac pulsations 120 in the minute; 
respirations 36. There has been no hemoptysis for the last few 
days; but it may be brought on at once by exertion, such as fid- 
dling with carpenter’s tools, to which he is much addicted. Cough 
continues through the night, and almost entirely prevents sleep. — 
Appetite failing, and stomach irritable; chest prominent, and ~ 
supra-clavicular fosse obliterated. Both a presystolic and a 
systolic murmur are now audible at the apex, which pulsates in 
the nipple-line. To have a sinapism to chest, and an anodyne 
expectorant. He continued to spit blood in large quantity, and 
was re-admitted on the 22nd of June. He was then in a:state 
of unconsciousness ; his face puffed and pallid, lips livid, and no 
pulse perceptible at the wrists. 

He was universally anasarcous ; the abdomen was distended 
with liquid, and there was strong and heaving pulsation of the 
carotids on both sides. Respiration was accompanied with 
coarse crepitus. Precordial dulness was extended, and the im- 
pulse of the heart was prolonged and heaving. At the apex,a — 
faint but rough presystolic murmur was heard; it was followed 
by a sharp clicking first sound. The second sound was heard — 
at the apex after every second or third pulsation only; it was 
clear, but less sharp than the first sound. To have, thrice — 
daily, a draught-containing Mx of chloric ether, spirit of nitrous ' 
ether, and aromatic spirit of ammonia respectively ; wine, and 
light nourishment. ' 


CASES OF MITRAL STENOSIS. 925 


25th. He died suddenly at 1 o’clock to-day. The body was 
examined the following morning. The pericardium was uni- 
versally and firmly united to the heart by old adhesion. The 
right ventricle was thickened and dilated, and the tricuspid 
orifice enlarged. The left auricle, especially the appendix, was 
greatly dilated and thickened. ‘The left ventricle was small, and 
normal as to thickness of walls; its substance was firm. 

The mitral orifice was reduced to the size of the barrel of a 
goose-quill ; the valves were adherent, except in the centre, 
where an oval opening of the above mentioned size existed ; the 
edges of this opening were seamed and regular. 

The aorta was small, and its lining membrane was of a pink 
colour which was not removable by washing; the aortic and 
pulmonary valves were healthy and competent. 


r 


Case CV.—Fright after Child-birth, followed by Jaundice ; Ho- 
moptysis ; Presystolic Fremitus and Murmur ; Redwplication 
of both Sounds of Heart ; Intercwrrent Pericarditis; Typhus 
Fever; Death. Autopsy: Hydro-pericarditis, and Roughen- 
ing of Surface of Heart by Recently Effused Lymph ; En- 
largement of Heart ; Dilatation of Tricuspid Opening ; Di- 
‘latation and Thickening of Left Auricle ; Great Narrowing 
of Mitral Orifice, and Thickening of Valves and of Tendinous 
Chords ; Liver Olive-Colowred and Fatty ; Biliary Ducts Di- 
lated, but not Obstructed ; Scirrhus of Pancreas. 


Maria F, aged thirty years, admitted June 18th, 1868; has 
had one child, which is five months’ old. One month after con- 
finement she was frightened by the abrupt entrance of a strange 
man into her room whilst she was in bed. Four days after this 
occurrence her friends noticed that she was jaundiced. The jaun- 
dice was not attended with pain, nor was it preceded by illness 
of any kind. She is now deeply jaundiced, of a dark olive colour; 
urine deeply tinged with bile pigment, and not abundant. No- 
thing noticeable in region of liver, except some slight tenderness — 
in serobiculis cordis. At the apex of the heart a soft systolic 
murmur is audible ; at the left base both sounds are double, but 
no murmur is to be heard here, 
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June 19th. Urine loaded with bile, but less deeply coloured 
than formerly. Tarley’s test for bile acids gave a dark opaque 
stratum, not purple. Has been taking blue pill, taraxacum, and 
dried soda ; also nitro-muriatic acid in infusion of chiretta. 

July Ist. Pulse 96, of good volume, and regular. For the 
last week there has been less of the colouring matter of bile in 
the urine; complains of a “fluttering” at pit of stomach. On 
making a careful examination of the heart to-day, I discovered 
a very distinct and characteristic presystolic murmur at the 


apex. It is somewhat rough, and faintly audible for a short dis-. 


tance to the right; both sounds are double, but not very dis- 
tinctly so at the base; impulse of heart in normal situation. 

11th. Admits she spat a little blood, but only once, about 
three weeks prior to admittance. She experiences a sensation 
in the skin as if “mill-dust were sprinkled over her”; last night 
she had a sharp stinging pain in the region of the heart. 

On July 27th the patient was attacked with acute pain in the 
head, accompanied with general febrile symptoms. There was 
tumultuous action of the heart, and a single, loud, grating sound 
at the apex, which masked the previous murmur. She was at 
once put under mercurial treatment; a leech was applied to the 
precordium, and followed by a succession of warm poultices. 

August 3rd. Her condition was as follows: viz., Pulse 108, 


with occasional intermissions for the first time. No increase in — 


extent of precordial dulness. At apex, a distinct /rottement was 
perceptible by the hand, and here a loud jarring and superficial 
murmur was heard, synchronous with the second sound, but like- 
wise covering the greater part of the long pause; it masked 
effectually the endocardial murmur previously heard. At a short 
distance to the right a presystolic murmur was faintly heard, 
manifestly by transmission. No friction or other abnormal sound 
heard in this situation, both cardiac sounds being here normal. 
The grating sound was transmitted into axilla from apex, but 
with progressively decreasing distinctness. 

I left town on the evening of August the 3rd, and did not 
again see the patient till the 11th. She had, in the interim, Con- 
tracted typhus fever of a most virulent character. The maculw 
were large and dark, and interspersed with petechiw. When I 
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visited her she was comatose; pulse rapid and feeble. She died 
in the afternoon, and on the following day (the 12th) the body 
was examined. 

The pericardium contained nearly a pint of serum. The heart 
weighed eleven and a-half ounces. The inferior surface of the 
right ventricle was somewhat rough and granulated. The right 
chambers were normal, but the tricuspid orifice was greatly 
dilated, admitting four fingers introduced edgewise. ‘The left 
auricle was dilated and thickened. The mitral orifice was sur- 
rounded by a dense white cartilaginous rim, formed by the 
altered valves; it was circular in figure, and admitted only the 
tip of the little finger. The left tendinous chords were thick- 
ened, shortened, and very rigid. The left ventricle was normal. 
The liver was of the ordinary size, of a deep olive colour, soft, 
and lardy, and easily broken down with the finger; the gall 
bladder was contracted and empty. The hepatic, cystic, and 
common biliary ducts were greatly dilated; the latter readily 
admitted the end of the thumb, but the entrance into the duo- 
denum was not obstructed. The head of the pancreas was ° 
enlarged and hardened ; it was dense and rigid on section.* 


Case CVI—WMechanical Injury of the Chest ; Subsequent and 
Repeated Attacks of Dyspnea, Palpitation and Collapse ; In- 
tercurrent Congestion of the Lungs, and Hemoptysis ; Pre- 
systolic, and Subsequently Systolic Murmur at the Apex of the 
Heart ; Soft Systolic Murmur at the Xiphoid Cartilage ; 
Variola; Pericarditis ; Thrombosis of the Heart and Sudden 
Death. Autopsy: Congestion of the Lungs; Partial Pericar- 
ditis; Enlargement of the Heart by Hypertrophy and Di- 
latation of the Right Ventricle ; Thrombosis of the Right 
Chambers ; Hypertrophy and Dilatation of the Left Auricle ; 
Great Contraction of the Mitral Orifice ; Left Ventricle Nor- 
mal. 


Robert McB., aged fourteen years, and healthy looking, was 
received into hospital on the 3rd of September, 1867. He had 


* For this and the preceding case, see Proceedings of the Pathological Society of 
Dublin, new series, vol. iv., part i., p. 18. 
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enjoyed good health; had not had rheumatism, nor had he been 
otherwise seriously ill up to a year previous to date of admit- 
tance, when he was thrown from a pony in the street, and the 
animal trod upon his chest. This accident was followed by 
great pain in the chest ; also by dyspnoea and expectoration of 
florid blood. 

After a short respite, he resumed his duties as light porter 
in a grocer’s shop, and for the succeeding eight months enjoyed 
comparatively good health. He was then suddenly attacked 
with dyspnoea and palpitation of so severe a character that he 
was obliged to sit down in the street. Seizures of a similar 
kind occurred from time to time; and, in one of unusual 
severity, which occurred on the day of admittance, he fell down 
in the street, and was carried to the hospital in a state of col- 
lapse. 

When Peele: he was cold and pallid, the lips and extremi- 
ties were livid, and respiration was rapid and oppressed ; the 
heart pulsated tumultuously ; the radial pulse was 150, and ven) 
weak. 

On the following morning (4th) I examined him for the frst 
time. His condition was then as follows: Pulse 84, and quite 
regular. Respiration 24. He was still pale, but quite conscious; 
the lips were livid; the chest was res$nant throughout, and res- 
piration was everywhere normal. The external jugular veins 
pulsated synchronously with ventricular systole. The impulse of 
the heart was strong; the apex pulsated in the normal position, 
and with ordinary foree. At the apex-point a presystolic mur- 
mur existed, of so typical a character as to warrant, on the in- 
stant, the diagnosis of mitral narrowing. Both-sounds of the 
heart were distinctly pronounced, and quite clear. At the base 
of the xiphoid cartilage a loud bellows-murmur of systolic rhythm 
was heard ; it was traceable for two inches upwards in the course 
of the aorta. Beneath the spine of the left scapula the presys- 
tolice murmur, and also both sounds of the heart, were heard. 
The second sound was slightly intensified in the pulmonary ar- 
tery. His condition improved so much that he was discharged 
at the end of a month, free from all urgent symptoms. The 
treatment consisted in the application of two leeches to the pre- 
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cordium, and the administration of infusion of the American wild 
cherry, 3viiss, with 3ij of chloric ether and of aromatic spirit of 
- ammonia, respectively ; a tablespoonful to be taken thrice daily. 
In the event of a paroxysm of dyspneea occurring, a draught was 
to be given, consisting of 3ss of compound spirit of ether, and 
Mx of chlorodyne, in 3j of camphor water. 

He had no return of paroxysmal dyspncea after the first even- 
ing of his sojourn in hospital; but he spat blood repeatedly. On 
one occasion his pulse fell to 60. Before his discharge, the mur- 
mur at the ensiform cartilage had ceased to be audible. 

He was again admitted on the 27th of November, under Dr. 
Hughes. In the interim, he had repeatedly spat blood. 

He next presented himself on the 1st of May, 1868. Heemop- 
tysis then occurred whenever he walked quickly; he could le 
only on the right side; the second sound was double at base, 
otherwise the physical signs were as last noted. 

During the remainder of the year 1868 he was re-admitted 
several times for acute congestion of the lungs with bronchitis. 
In these attacks he suffered from great dyspnoea, and spat blood 
repeatedly ; but when relieved, as he usually was, by a short 
course of treatment, including tincture of the perchloride of iron 
with digitalis, he was able to resume his work as a porter. 

The intervals between his admissions varied from weeks to 
months, the longest having been from May, 1868, to August, 
1869. During these intervals he occasionally reported himself 
at the hospital, but enjoyed moderately good health, and was 
able to perform his duties, which were sometimes laborious. 

When he came under my care in August, 1869, the apex of 
the heart was displaced to the left, and occupied a position in the 
nipple-line. A presystolic murmur, more harsh than previously, 
existed at the apex. A systolic murmur was likewise audible in 
the same situation. After a short course of treatment, his health 
improved, and he left hospital to resume his work. 

He was subsequently admitted on the 2nd of October, 1869, 
on the 29th of June, 1870, and on the 12th of May, 1871. On 
these several occasions he was suffering from acute pulmonary 
congestion, with hemoptysis, from which, as previously, he ob- 

59 
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tained prompt and complete relief under rest and ordinary treat- 
ment. 

He was admitted for the last time in the early part of No- 
vember, 1871. His most urgent symptoms then were cough and 
dyspnoea. Whilst in hospital he had two attacks of angina pee- 
toris, which were of the most aggravated character and nearly 
fatal; he was then suffermg from dyspncea, which was associ- 
ated with congestion of the lungs, and bronchitis. The apex of 
the heart pulsated rather feebly half an inch outside the nipple- 
line, and in the sixth intercostal space. The presystolic murmur 
was now masked by a loud systolic murmur, which was diffused 


over the entire front of the chest, but was not transmitted into 


the carotids. 


His general health was much improved, and he was about to 


be discharged on the 4th of December, when, unfortunately, he 
contracted smallpox, some cases of which were then in the hospi- 
tal. For two days he progressed favourably, having been success- 
fully vaccinated in childhood, and his arm presenting two well- 
formed scars. The eruption was discrete, and attended with very 
slight fever ; it was out on the third day, and on the fifth day 
the pustules were full. In short, the case, as one of variola, was 
in every respect of the mildest character. On the evening of the 
9th (fifth of the disease), he was suddenly attacked with dysp- 


noea and faintness; and, when I visited him on the following ~ 


morning, he was very weak and breathed with great difficulty. 
The face was congested, the cervical veins turgid, respiration of 
a gasping character, and the pulse small, but regular; the car- 
diac phenomena were as last noted. 

Examination of the chest afforded no satisfactory explanation 
of the unfavourable change which had taken place; the lungs 
were slightly congested at the base, but respiration was every- 
where audible, and expectoration was free, and of the character 
usual in chronic catarrh. 

He continued in this state till the 15th, propped up in bed, 
moaning and gasping for breath. On the morning of that day 
he died suddenly, and without a struggle, after getting into bed 
from the night chair. ; 

The body was examined twelve hours after death. The lungs 
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were voluminous and congested, especially at the base, but no 
extravasation had anywhere occurred ; both apices were at- 
- tached to the chest-wall by old adhesions; a few cicatrices 
existed in the left apex, and the internal surface of that lung 
was firmly attached to the pericardium. The sac of the peri- 
cardium contained no liquid, but its lining membrane was rough 
on the right side from recent effusion of lymph, and the corres- 
ponding portion of the surface of the right auricle exhibited a 
similar condition. I believe this was the result of pericarditis 
developed in the course of the variola. The heart was large, 
weighing eighteen ounces and three-quarters ; the right ventricle 
was hypertrophied and dilated; it formed the greater portion of 
the apex of the heart. Both the right chambers were quite full 
of decolorized fibrin, which adhered firmly to the internal surface 
of the auricle, thence passing through the tricuspid orifice into 
the ventricle. This was, no doubt, the immediate cause of death. 
The thrombus had been forming for some days previously, most 
probably from the 9th, when the unfavourable change above 
noticed took place, and afforded the only rational explanation 
of the subsequent symptoms and the sudden death. 

The left auricle was dilated and thickened, and the orifices of 
the pulmonary veins were much enlarged. The left auriculo- 
ventricular opening was reduced to the size of the point of the 
index finger; it was funnel-shaped, opening into the ventricle 
by a slit-like aperture, and formed by the thickened segments of 
the mitral valve. The anterior segment was of cartilaginous con- 
sistence at the base, and the passage was smooth throughout ; 
the papillary muscles and tendinous chords were not hypertro- 
phied. 

The aortic and pulmonic valves were healthy, and the left 
ventricle was strictly normal as to capacity and thickness. 

The systolic bellows-murmur heard at the ensiform cartilage on 
the 4th of September, 1867, and repeatedly afterwards, but coin- 
ciding on every occasion with systolic pulsation of the jugular 
veins, was most probably due to tricuspid reflux. This is a phe- 
nomenon of very rare occurrence from simple engorgement of 
‘the right ventricle. The murmur of the same rhythm and 
quality which was subsequently developed at the apex, must 

ou* 


have resulted from mitral regurgitation. The displacement of 
the apex of the heart to the left was due to hypertrophy with 
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Case CVIlL—AHistory of Acute Rhewmatism ; Cough and He- 
moptysis ; Orthopnea and Hdema; Paroxysmal Dyspnea ; 
Irregularity of Pulse ; Albuminuria ; Epigastric Tenderness, 
and Extension of Hepatic Dulness ; Pulmonary @dema ; 
Displacement of Apex of Heart Outwards ; Presystolic Fre- 
mitus; Presystolic and Systolic Murmur at Apex; Presystolie 
Murmur likewise Audible at Left Margin of Sternum ; Sys- 
tolic Murmur at Xiphoid Cartilage; Death by Slow Asphyzia. 
Autopsy: Serous Effusion into the Pericardiwm ; Enlarge- 
ment of Heart ; Thrombosis of Right Chambers ; Dilatation 
and Hypertrophy of Right Auricle ; Slight Hypertrophy of 
Right Ventricle ; Thickening of Tricuspid Valve, and Con- 
striction of Orifice ;- Dilatation and Hypertrophy of Left 
Auricle ; Great Constriction of Mitral Orifice ; Thickening 
of Papillary Muscles and Tendinous Chords ; Left Ventricle 
Thinned at Apex, but otherwise Normal ; Aorta Reduced in 
Size, Hyperemic Internally, its Valves Thick and Slightly 
Incompetent. 












Patrick McD., aged twenty-three years, a shoemaker, was ad- 
mitted into the Mater Misericordiz Hospital on the 22nd of 
July, 1870. He had had rheumatic fever twice ; viz., at the ages 
of nine and thirteen years respectively, and had been partially © 
invalided for the last nine months. Five weeks anterior to the — 
date of admittance he began to cough; he then spat blood for a — 
week ; three weeks later his feet began to swell, and for the last 
week dyspnoea had been so urgent that he could not lie down. 

When admitted he was pale, but with a malar blush. He suf- 
fered from aggravated dyspnoea, which was occasionally paroxys- 
mal. Respiration was 48. Pulse arythmically irregular, varying 
from 96 to 108, and very weak; feet and legs greatly swollen; 
tongue clean and moist, but livid. Urine passed in small quan- 


* See Proceedings of Pathological Society, new series, vol. v., part i., p. 11, 
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tity, 1:020 in sp. gr. and containing a good deal of albumen. 
The liver was enlarged in both lobes, descending about two 
- inches below the umbilicus, and tender to pressure. There was 
cedema of both lungs, 

The apex of the heart pulsated in the sixth intercostal space, 
two and a-half inches outside the nipple-line. Here, a presys- 
tolic fremitus was perceptible; a coarse and jarring presystolic 
murmur was audible in the same situation, whilst the first 
sound was faint, and associated with a soft but feeble murmur. 

At the xiphoid cartilage, a soft systolic murmur, somewhat 
metallic in quality, was heard; it was faintly propagated in — 
the course of the aorta, but was not audible in the neck. The 
second sound was sharp at the base; it was not double, nor was 
it accentuated in the pulmonary artery. Tincture of nux vomica 
and quinine were prescribed, and the chest was dry-cupped. No 
improvement, however, took place, and the patient died on the 
27th. 

On examination of the body, half a pint of serum was found 
in the pericardium, together with a few flakes of unattached 
fibrin. The heart was enlarged, globular in figure, and weighed 
seventeen and a-half ounces; the visceral pericardium was thick- 
ened; opaque, and rough on the posterior surface of the right 
auricle, and to a slight extent also on the anterior surface of the 
right ventricle. Two long and pendulous flakes of fibrin adhered 
to the left apex. The root of the pulmonary artery was highly 
vascular and opaque on the external surface. 

The right chambers contained a good deal of decolorized fibrin. 
It extended from the auricular appendix, which was filled with it, 
through the tricuspid orifice, and into the right ventricle; it did 
not, however, enter the pulmonary artery. 

The tricuspid orifice was reduced to the size of the tip of the 
middle finger ; it was ovoid in figure, and bounded by the co- 
herent valye-segments. These latter were greatly thickened, but 
smooth and white, as were likewise the tendinous chords; the 
papillary muscles were thickened. 

The right auricle was dilated and somewhat hypertrophied ; 
the right ventricle was normal as to size, but thickened; the 
pulmonary artery and its valves were normal. The left auricle 
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was greatly dilated, and the segments of the mitral valve were 
united and thickened, and the mitral opening was converted 
into a slit which admitted only the point of the index finger; 
it presented some calcareous patches on the auricular aspect. 
The left papillary muscles and tendinous chords were likewise 
hypertrophied, but smooth. The left ventricle was altered only 
in a very slight degree; it was dilated and thinned at the apex, 

The aorta was remarkably small in calibre; it was crimson- 
red internally ; the aortic valves were slightly thickened and in- 
competent, but even and smooth on the surface. 


Cas—E CVIII—Wistory of Rheumatism ; Sudden Right Hemi- 
plegia and Aphasia ; Rapid, Weak, and Feeble Pulse ; No 
Cardiac Murmur; Death by Exhaustion. Extensive Soften- 
ing of the Left Anterior Lobe of the Cerebrum ; No Embolus 
Detected ; Mitral Orifice Greatly Contracted by Cohesion of 
the Valve-Segments ; Left Awricle Dilated and Thickened ; 
Left Ventricle Normal. 


Jane Q., aged forty-seven years, was admitted into hospital on 
the 17th of March, 1866. She had had a few attacks of rheuma- 
tism, but otherwise she had been healthy up to the 28th Decem- 
ber, 1865. 

On the night of the 27th December she retired to rest in her 
usual state of health, and on the following morning it was found 
that she had lost the use of the right arm and leg, and of the 
corresponding side of the face; she had also lost the power of — 
speech, — 

At the date of her admittance, there was complete motor para- 
lysis of the right arm, and partial paralysis of the right leg; she ~ 
dragged the leg in walking, and she was barely able to draw it 
up and extend it when in bed. The sphincters were not para- 
lysed, nor was sensibility in either limb affected. The features 
were drawn towards the left side, and the tongue was protruded 
to the right. 

The patient was, however, capable of closing both eyes, of 
corrugating the forehead, and of moving the tongue to the left 
side when directed to do so. She could swallow, and was 





- CASES OF MITRAL STENOSIS. 935 


quite intelligent, but unable to utter a word beyond “yes” and 
“no.” She moaned incessantly. The pupils were normal and 
_ equal in size. The pulse at the wrist could not be registered. 
The heart pulsated at the rate of 160, very feebly and irregu- 
larly. Both cardiac sounds were morbidly clear, and extensively 
transmitted over the chest; there was no cardiac murmur. 

On the evening of the 20th of March, the right side of the face 
became flushed, its temperature rose, and it throbbed perceptibly, 
whilst the left side remained pale and cold. 

She died on the 24th, having suffered much during the pre- 
ceding few days. 

The body was examined twenty-four hours after death. The 
brain was of normal consistence and apparently healthy, with 
the following exception: The anterior lobe of the left hemis- 
phere was much reduced in volume, of a light-yellow colour, and 
semi-diffluent ; its convolutions and sulci were effaced, and the 
left olfactory convolution and bulb were softened and enlarged, 
the former having become cylindrical, and been brought to the 
surface of the brain by obliteration of the sulcus. The brain ex- 
hibited no trace of hemorrhage or of inflammation, and no plug 
was found in any of the cerebral vessels. The second and third 
left frontal convolutions were disorganized, as were likewise the 
left orbital convolutions. 

The left auricle of the heart was enlarged and thickened ; the 
mitral orifice was greatly contracted by cohesion of the valve- 
segments ; it admitted only the tip of the index finger. The left 
ventricle was normal. 

No cardiac murmur whatever was detected in this case. The 
patient was seven days under observation, but during the whole 
of that period her weakness was extreme. 
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Case CIX.—Palpitation and Cardialgia; Edema; Homoptysis ; 
Feeble and Irregular Pulse; Presystolic and Systolic Mur- — 
mur at Apex of Heart, the former Suspended for Highteen 
Days ; General Serous Effusion ; Death. Autopsy: Enlarge- 
ment of Heart, and Fatty Growth on its Surface ; Dilatation 
of Right Auriculo-Ventricular Orifice ; Thrombosis of Right 
Chambers ; Great Contraction of Mitral Opening; Dilatation 
and Hypertrophy of Left Auwricle ; Left Ventricle. Normal ; 
Aortic Valves Healthy and Competent ; Extensive Sangwi- 
neous Infarction of the Lungs ; Disfigurement of the Liver by 
Karly Tight Lacing. 


Jane McG., aged fifty years, was received into hospital, June 
1st, 1866. She had not had rheumatism. Two years previously, — 
after suffering much anxiety, she experienced, for the first time, 
palpitation and pain in the region of the heart; her feet and legs 
had recently become swollen. 

At the date of admittance, her condition was the following: 
Radial pulse not perceptible; slight cedema at outer ankles; ex- 
tremities cold and livid; liver much enlarged and prominent, but 
even on the surface; it descended nearly to the umbilicus; she 
had not had jaundice ; respiratory sounds were normal, with the 
addition of coarse muco-crepitus over base of right lung. The 
action of the heart was remarkably irregular, and at the rate of 
150 in the minute ; impulse strong and labouring, thus contrasting 
very strikingly with the radial pulse. Both cardiac sounds were 
clear and ringing; they were extensively transmitted over the 
front of the chest, especially in the course of the aorta, and were 
unattended with murmur. 

On the following day the pulse was perceptible at the wrist, 
but less distinct on the right than on the left side; it was 84 in 
the minute. Ordered a tonic, consisting of iron and chloric ether, 
with infusion of quassia. 

June 10th. (idema of lower limbs much increased ; orthop- 
ncea ; congestion of base of left lung. To have, every sixth 
hour, a draught consisting of tincture of digitalis, MN.v; spirit of 
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juniper, 3j; and camphor water, 3j. To be dry-cupped over left 
base. . ; 

On the 15th, a wiffing systolic murmur was heard at the left 
apex ; it was not audible elsewhere. The second sound was in- 
tensified in the pulmonary artery. The base of the left lung was 
dull, and yielded feeble respiratory sound with crepitus. There 
had been slight hemoptysis in the course of the preceding night. 
The legs were somewhat swollen, and the patient complained of 
a stabbing pain below the left nipple. To have an opiate plaster 
applied there. 

On the 19th, a grating murmur was heard at the apex; it pre- 
ceded the first sound immediately, occupying the latter part of 
the diastolic pause. Four days previously I had inferred, from 
the general condition of the patient, the probable existence of mi- 
tral narrowing, and mentioned my impression to the clinical 
class; but I did not venture upon a positive diagnosis in the 
absence of the pathognomonic murmur, which was only heard for 
the first time on the 19th. On that day an affirmative diagnosis 
of mitral contraction was made. 

On the 21st, the pulse-rate being 114, the respiration 30, and 
the action of the heart very irregular, a systolic murmur was 
alone heard at the apex. On the 22nd, this was no longer 
audible, whilst a harsh presystolic murmur was heard at inter- 
vals. The heart acted irregularly, both in regard to force and 
rhythm ; it contracted spasmodically and with much energy 
several times in rapid succession, every three or four minutes; in 
the intervals it acted feebly. Coincidently with the strong con- 
tractions, the presystolic murmur was heard; but it was inaudi- 
ble during the period of feeble action. 

On the 23rd it was very distinct, and on the 25th it was again 
all but suppressed. 

27th. Copious expectoration of dark unmixed blood ; presys- 
tolic murmur faintly audible. To have Mx of dilute sulphuric 
acid in 3j of water every third hour. 

28th. Great respiratory distress, and evidence of effusion on 
both sides of the chest; pulse 162; hemoptysis continued. She 
died on the following day. 

The body was examined by my resident clinical clerk, Mr. 
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O'Hanlon, eight hours after death. Both pleure and the peri- 
cardium contained a large quantity of serum. The left lung 
presented, on its anterior edge, a nodule of sanguineous infarc- 
tion, as large as a walnut, and on its outer surface a small mass 
of cretified tubercle. There were, in the inferior lobe of the 
right lung, several large collections of solid and extravasated 
blood, and in the superior lobe numerous but smaller infarctions, 
so that the surface of section presented a mottled appearance. 

The heart weighed twelve ounces and three-quarters. There 
was a good deal of fat upon its surface, especially around the 
roots of the great vessels. The right auricle contained some 
dark blood-clot; the right ventricle was slightly dilated but 
much thickened, and the tricuspid orifice so much dilated as to 
permit the passage of four fingers placed in juxtaposition. En- 
tangled in the columns of the anterior wall of the ventricle was 
a large flake of solid yellow fibrin, whence it extended into the 
pulmonary artery for a distance of two inches. 

The left auricle was much dilated and hypertrophied; the 
appendix was thickened in a hich degree, and the orifices of the 
pulmonary veins were greatly dilated ; the superior and left ad- 
mitting the index and middle fingers. The mitral orifice barely 
admitted the point of the index finger passed from the auricle. 
It presented the appearance of a narrow slit, with thick, smooth, 
and wellrounded edges. Both segments of the valve had become 

‘rigid; the anterior and right, thicker than the posterior and left 
segment, presented a smooth but uneven surface towards the ven- 
tricle, quite to its root at the aortic opening; both it and the at- 
tached tendinous chords were white and glistening, and one of the 
latter, which was connected with the anterior fleshy column, was 
as thick as the little finger. Both segments, though thick and 
firm, were flexible, and fell together so as to close the opening, but 
not perfectly. When the ventricle was filled with water, the 
aorta having been compressed with the fingers, there was a slight 
leakage into the auricle, owing to the maladaptation of the edges 
of the valves. The left ventricle was normal, The aortic valves 
were healthy and competent. ‘The aorta was dilated, and in the 
ascending and transverse portions of the arch it was somewhat 
patchy on the internal surface. The liver exhibited the effects 








CASES OF MITRAL STENOSIS. 939 


of tight lacing in early life; it was contracted in its transverse 
diameter, and elongated vertically; on its anterior surface there 
was a deep horizontal sulcus, corresponding to the edge of the 
united costal cartilages, the adjacent portion of the capsule being 
thick and opaque.* The suppression of the characteristic mur- 
mur of mitral narrowing for a period of eighteen days, and its 
subsequent unsteadiness, demand special notice. The extreme 
weakness of the patient during this entire period, affords, in my 
judgment, a rational explanation of the circumstance. This view 
receives support from the observation made on the 22nd of June; 
namely, that the murmur was heard during the period of vigor- 
ous, though spasmodic action of the heart, but was inaudible in 
the intervals, when the heart acted feebly. 


CasE CX.—Rheumatism, and Hepatic Disease ; Dyspnea, Ho- 
moptysis, and Hdema; Congestion of both Lungs, and Cough; 
Pulse Small but Regular; Increase of Precordial Dulness ; 
Presystolic and Systolic Murmur at the Apex; Second Sound 
Double ; Pregnancy at the Lighth Month ; Premature Oon- 
Jinement ; Death. Autopsy: Enlargement of the Heart by 
Hypertrophy and Dilatation of Left Ventricle ; Thrombosis 
of Light Chambers; Partial Stenosis of Tricuspid Opening, 
and Thickening of Tricuspid Valves; Great Dilatation, and 
Partial Hypertrophy of Left Auricle ; Stenosis of Mitral 
Orifice by Cohesion of Valves ; Calcification of Auricular 
Surface of Mitral Valves and Adjacent Endocardium ; Dila- 
tation and Hypertrophy of Left Ventricle ; Stenosis of Aorta. 


Sarah M., aged twenty-six years, married, and in the eighth 
month of pregnancy, was admitted July 20th, 1869. She was 
the wife of a soldier, and had spent three yearsin India. Whilst 
there she had rheumatic pains and “liver complaint,” the latter, 
however, unaccompanied with jaundice. 

Eight months prior to admittance, she began to suffer from 
shortness of breath; five months later, she repeatedly spat blood, 
and three weeks afterwards her feet became swollen. 

State on admission: Feet, legs, and thighs greatly swollen, 


* See Medical Pressand Circular, July 3rd, 1866. 
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but pale. Pulse 96, small, reoular, and equal at both wrists; 
loud and dry cough; both lungs congested posteriorly, but the 
right in a greater degree than the left. Respiration 36, greatly 
embarrassed, and gasping; face pale, but with a malar blush, 
and congestion of lips. Urine scanty, 1:017 in sp. gr., and free 
from albumen. Precordial dulness was somewhat increased in 
extent. At the point of apex-pulsation, which was in the nipple- 
line and fifth intercostal space, a loud presystolic murmur was 
heard, and immediately succeeding it, a soft systolic murmur. 
At the base, a systolic murmur was heard faintly, and by trans- 
mission. The second sound was double, and heard all over the 
precordium. 

The pulsation of the foetal heart was detected near the umbili- 
cus ; it was slow, exceeding the rate of the maternal heart in a 
slight degree only. 

The chest was dry-cupped and poulticed, an aperient was 
given, and subsequently an active and stimulant diuretic. 

She was prematurely confined of a still-born child on the 
21st, after a labour of ten hours’ duration. Slight uterine ten- 
derness, which was accompanied by a fetid discharge from the 
vagina, was detected on the 24th. The breathing was much re- 
lieved by the evacuation of the uterus, but the cardiac signs were 
as previously noted. 

On the following day the extremities were cold, and she spat 
some blood ; in the evening she began to sink, and at 5 P.M. on 
the 26th, she died. 

The body was carefully examined, with the following result : 
The heart was very large, and weighed nineteen and a-half 
ounces; there was a good deal of fat upon its surface, and, owing 
to hypertrophy of the left ventricle, the apex was magnified and 
blunted. 

The lining membrane of the aorta, pulmonary artery, and pul- 
monary veins, was hyperemic, and of a deep crimson tint. The 
right chambers contained a large decolorized thrombus, which 
was engrained into the pectinate wall of the auricle, passed thence 
into the ventricle, where it was entangled by a number of fila- 
ments with the tricuspid valve and the columne carne, and from 
the ventricle it extended by a large cylinder into the pulmonary 
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artery. The thrombus was hollow, constituting a thick and 
smooth lining to the chambers, and through it the circulation 
must have been carried on during the last hours of life. The 
right auriculo-ventricular orifice was contracted, admitting only 
the tips of two fingers; the segments of the tricuspid valve 
were thick, but apparently not incompetent. The right auricle 
and ventricle were normal as to capacity and thickness of walls. 
The left auricle was greatly dilated, and in a slight degree thick- 
ened ; it was full of dark clotted blood. The lining membrane of 
the auricle, to the extent of half an inch around the mitral ori- 
fice, was rough and spiculated by deposition of a nearly uniform 
layer of calcareous matter. 

The segments of the mitral valve were greatly thickened, and 
agelutinated together so as to form a circular curtain, rough and 
cretified on the auricular surface, but uniformly smooth and free 
from lime-salts on the ventricular side. In the centre of this 
curtain, which was rigid and immovable, there was an opening 
which was transversely oval, smooth on the edges, and barely 
large enough to admit the point of the index finger. The con- 
nected tendinous chords were much thickened, and the papillary 
muscles and the fleshy columns generally were hypertrophied. 
The left ventricle was dilated and greatly hypertrophied. The 
valves of the aorta were thick, but pliant, smooth, and compe- 
tent, and the orifice was reduced to the diameter of the point of 
the little finger. 

The quantity of blood which, in this case, passed into the aorta 
at each systole of the left ventricle, must have been very small, 
owing to the twofold lesion of mitral obstruction and incompe- 
tency. Hence, the extreme contraction of the aortic orifice, and 
notwithstanding this condition, the absence of a murmur of aor- 
tic obstruction. The opposite characters of the two murmurs 
heard at the apex of the heart, the harsh and grating quality of 
the presystolic, and the soft and blowing character of the systolic 
murmur, were alike explained by the conditions of the corres- 
ponding surfaces of the mitral valve. Hypertrophy and dila- 
tation of the left ventricle were due, primarily and mainly, to 
inadequacy of the mitral valve, 
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Case CXI.—Wo History of Rhewmatism ; no Hoemoptysis; Re- 
current Bronchitis ; Pallor and Debility ; Rapid but Regular 
Pulse ; Tumultvous Action of Heart, and Projection of Pre- 
cordium ; Presystolic Fremitus and Murmur ; Postsystolie 
Musical Note ; Improvement ; Sudden Right Hemiplegia and 
Aphasia; Death. Autopsy: Plugging of Left Anterior and 
Middle Cerebral Arteries ; Enlargement of Heart ; Throm- 
bosis of Right Chambers and Pulmonary Artery ; Dilata- 
tion of Right Ventricle ; Dilatation and Hypertrophy of Left 
Auricle and Ventricle ; Extreme Stenosis of Mitral Orifice 
by Cohesion and Thickening of Mitral Valves ; Attachment 
of a Movable Thrombus to Anterior Segment of Mitral Valve; 
Narrowing of Aorta, and Thickening and Inadequacy of 
Aortic Valves. : 


Robert F., aged seven years, an inmate of a reformatory, was 
admitted into the Mater Misericordiz Hospital on the 5th of 
November, 1872. He had not had rheumatism, nor had he spat — 
blood. When admitted he was suffering from bronchitis. On 
examining him the following day, I found his condition to be as 
follows: He was pale and emaciated, and evidently had been 
indifferently nourished; he coughed, was feverish, and the pulse 
was rapid (120), but regular. The precordium projected consi- 
derably, especially on the left side, and the heart pulsated tumul- 
tuously. The apex-pulsation was felt in the fifth intercostal 
space, half an inch inside the nipple-line. At this point a presys- 
tolic fremitus was readily detected, and from this sign, without — 
proceeding further with the examination, the diagnosis of mitral 
narrowing was at once made. A presystolic murmur likewise 
existed at the apex. 

Both sounds of the heart were remarkably clear and sharp ; 
but succeeding the first sound, and appended to it, was a musi- 
cal note, which was likewise distinctly audible in the left axilla 
and back. 

He improved under ordinary treatment, the bronchitis was 
less troublesome, and in the course of four or five days he was 
allowed to leave his bed and walk about the ward. By some ~ 





CASES OF MITRAL STENOSIS. 943 


misadventure he contracted fresh cold, and had another attack 
of bronchitis which was more severe than the former. 

He was confined to bed on the 18th and 19th, and exhibited 
greater debility and respiratory distress. 

On the evening of the 19th his condition had undergone some 
improvement, and he declared that he felt better. He was seen 
by the Sister in attendance at 10 and 11 o'clock, respectively, 
when he seemed better. On the following morning he was 
found to be quite paralyzed on the right side, and unable to utter 
a word. 

When I saw him at 11 o’clock on the 20th, he was completely 
paralyzed as to motion in the right arm and leg; but sensibility 
was in these limbs rather exalted. The features were slightly 
drawn to the left; the pupils were normal and equal, and there 
was no strabismus. He perfectly understood what was said to 
him, and in the effort to reply, his features were drawn more to 
the left side; he could not utter a word save “yes” and “no,” 
and even these were expressed very indistinctly. 

The pulse was rapid, the skin was hot and dry, and loud bub- 
bling crepitation was heard all over the chest. He either could 
not or would not protrude his tongue; but deglutition, as re- 
garded liquids, was perfect. The tactile and acoustic signs at 
the precordium were those previously noted. 

He died on the evening of the 20th, evidently from accumu- 
lation of mucus in the air-passages, and the body was carefully 
examined by Dr. Nixon on the following day. 

The brain was large, and nowhere softened ; the arteries at the 
base were empty, except the left anterior and middle cerebral, 
both of which were plugged to distension with small and un- 
equal sized particles of solid fibrin. The terminal portion of the 
carotid, at the proximal side of the obstruction, was empty ; but 
the branches arising from both the infarcted vessels, at the dis- 
tal side, were full of dark liquid blood. 

The bronchial tubes throughout were congested, and contained 
much blood-stained frothy mucus. The heart was somewhat en- 
larged ; it was globular in figure; the right chambers contained 
some dark soft coagulum, and a few detached masses of fibrin ; 
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the former extended into the pulmonary artery, and was there 
coated with a film of fibrin. 

The right ventricle was dilated and thinned; the left auricle 
and ventricle were dilated and hypertrophied, and the cavity of 
the left ventricle was rounded. 

The aorta, including the orifice, was reduced in calibre, and 
the aortic valves were thick and puckered, but pliant; they were 
inadequate to close the orifice, as shown by the water-test. 

The mitral orifice was constricted in a high degree ; it admitted 
the point of the index finger with some difficulty ; its figure 
was that of a button-hole, and it was bounded by the valve- 
‘segments, which were smooth and thick on the edges, being 
elsewhere fused into an elliptical curtain. To the anterior and 
right portion of this curtain a mass of solid fibrin was attached. 
This body was of the size and shape of a musket ball, but rough 
and shreddy on the surface ; it involved, in its substance, about 
one-half the depth of the valve, and projected into the opening 
in such a way that it must have been wafted across the orifice of 
the aorta by the stream of blood entering the ventricle from the 
auricle. The emboli found in the cerebral vessels were, no doubt, 
derived from the jagged surface of this mass of fibrin by attrition 
of the blood-stream. 

I cannot, with equal confidence, attribute to the vibration of 
this body in the mitral orifice at the acme of ventricular systole, 
the musical note of postsystolic rhythm which was heard at the 
apex and in the left axilla and back on the 5th of November, 
and repeatedly afterwards. My difficulty arises from the consi- 
deration that such a mode of origin would necessarily imply, 
either a murmur of mitral regurgitation, which did not exist, 
or, assuming that the body prevented reflux by acting as 
a ball-valve, the impossibility of its freely vibrating whilst so 
acting. 

The case illustrates, firstly, the not unfrequent absence of a re- 
cord of rheumatism in the history of mitral stenosis, even in the 
child; secondly, the precipitation of fibrin from the blood whilst 
still in circulation, owing to the twofold cause of partial stasis, 
and obstruction by a rough or uneven obstacle; and lastly, the 
detachment by the circulating blood, of detritus from the surface 
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of the thrombus so formed, its impaction in the left middle and 
anterior cerebral arteries, by which the left motor centre and 
_ Broca’s region of speech were deprived of arterial blood, and 
right hemiplegia and aphasia were produced.* 


Case CXII—Acute Rheumatism ; Strain of Right Arm, and 
Anewrism by Rupture of the Ulnar Artery ; Palpitation ; 
Sudden and Complete Right Hemiplegia, with Partial Apha- 
sia ; Visible and Collapsing Pulse ; Pulsating Twmor on 
Front of Right Forearm ; Dyspnea and Hemoptysis; Edema; 
Double Basic, and Apex-Presystolic Murmur; Death. Au- 
topsy: Clot in Left Hemisphere of Brain; Great Enlarge- 
ment of Heart ; Disorganization of Aortic Valves ; Contrac- 
tion of Mitral Orifice, with Deposit of Beaded Lymph upon 
Auricular Surface of Mitral Valve ; Fatty Degeneration of 
Heart, and Fatty Condition of Liver ; » Lar ge Anewrism of 
Right Ulnar Artery. 


Michael C., aged twenty-three years, a wire-worker, was ad- 
mitted under Dr. Nixon’s care, in September, 1872. By Dr. 
Nixon’s kind permission I examined the man and took notes 
.of his case. 

The patient’s habits had been temperate, but he had had three 
attacks of acute rheumatism. Twelve months previously, after 
working for an entire day with a pair of blunt pliers, which re- 
quired powerful grasping pressure with the hand, he felt numb- 
ness and tingling in the three inner fingers of the right hand, 
which was the one he had been using. Shortly afterwards he 
noticed, on the inner portion of the anterior aspect of the right 
forearm, a swelling, which “panted”; this swelling continued to 
be of the original dimensions up to the date of his admit- 
tance, 

He had been, for some time, subject to palpitation on exerting 
himself; and six weeks prior to admission he suddenly experi- 
enced giddiness, and, at the same time, lost the use of his right 


* See Proceedings of Pathological Society, vol. v., partii., new series, p. 118. 
J P ’ »P 
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arm and leg ; his speech was likewise, but only partially, affected, 
but feeling remained perfect in the paralyzed limbs, 

When I saw the man, his right arm was quite powerless; his 
right leg was likewise paralyzed, but in a less degree; whilst in 
both, sensibility was unimpaired. He was pale; the features 
were slightly drawn to the left; articulation was thick and slow, 
but the tongue was protruded in the axial line. The pulse was 
about 84, visible and collapsing, but it was regular and equal on 
both sides. A swelling existed on the ulnar portion of the front 
of the right forearm, an inch and a-half below the internal con- 
dyle of the humerus; it yielded a pulsation, which was full and 
expansile, and synchronous with the radial pulse. Pressure on 
the brachial artery above the condyle stopped the pulsation in 
the tumor, and direct pressure entirely removed the swelling. If, 
whilst the hand remained on the tumor, pressure were suddenly 
withdrawn from the artery above, pulsation was at once restored 
in the former, and a feeling of sudden influx, accompanied by 
thrill, was communicated to the hand. 

At midsternum, and likewise at the apex, but by transmission, 
two murmurs were heard. Of these, one was faint, and systolic 
in time, whilst the other was loud and whiffing, and sweceeded a 
nearly normal second sound ; the former alone was audible in the 
arteries of the neck. 

On again visiting the man on the 25th of October, I found 
that he had regained all but perfect use of the right limbs, and 
entirely recovered the power of articulation, The ulnar aneu- 
rism had undergone slight enlargement. The physical signs were 
as previously described, with this addition, that a faint presys- 
tolic murmur now existed at the left apex. He was shortly 
afterwards discharged. 

The man was readmitted for Dr. Nixon, on the 25th of Janu- 
ary, 1873, and I was again favoured with the opportunity of ex- 
amining him. He was then greatly changed; the face and neck 
were puffed and congested, respiration was greatly embarrassed, 
and the feet and legs were swollen. 

The ulnar aneurism seemed to me unchanged, but the aortic 
murmurs were both much more harsh; the apex presystoli¢ 
murmur was more distinct. He had hesmoptysis accompanied 
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by great dyspncea on the 3rd of February, and he died on the 
4th. 

Autopsy: The heart was greatly enlarged, and weighed twenty- 
six ounces; the right ventricle was thin and dilated ; it exhibited 
dun mottling on its internal surface, and the portions so changed 
in colour were found to have undergone complete fatty transfor- 
mation. The tricuspid and pulmonic orifices and valves were 
normal. The left auricle was dilated and somewhat thickened ; 
its lining membrane was opaque. The mitral opening was nar- 
rowed to the size of a florin piece, and the mitral valves were 
studded, on the auricular aspect and near the attached margin, 
with a series of fibrinous nodules, as large as millet seeds, and 
arranged linearly ; the valves were otherwise normal, and were 
competent. The left ventricle was greatly dilated and thick- 
ened ; it was likewise mottled of a dusky yellow internally, and 
where these spots existed, it was structurally identical with the 
discoloured portions of the right ventricle. 

The aortic valves were utterly disorganized; they were rolled 
up into coils, were rough and friable, and beaded with nodules of 
fibrin. 

The aorta was slightly atheromatous. A large blood-clot, 
nearly deprived of colour, was found in the medullary substance 
of the left cerebral hemisphere; it had descended into the lateral 
ventricle, where it rested on the outer side of the corpus stria- 
tum, A small branch of the left middle cerebral artery had 
been closed, and converted into a fibrinous cord. 

The liver cells contained a good deal of oil, and many of the 
muscular fibres of the heart were in an advanced state of fatty 
change. An aneurism existed upon the right ulnar artery, one 
inch and a-half below the bifurcation of the brachial. 

In reference to the condition of the mitral orifice, Dr. Nixon 
made the following judicious remarks when reporting the case 
and exhibiting the diseased parts before the Pathological Society 
of Dublin:* “The beads of lymph found on the auricular sur- 
faces of the mitral valves were certainly of themselves sufficient 
in amount to produce obstruction to the passage of the blood into 


* See Proceedings, vol. v., part ii., new series, page 187. 
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the ventricle; and I think from the dilated condition of the latter, 
the large reflux of blood from the aorta must have brought the 
mitral curtains towards each other, thus exposing their rough- 
ened auricular surfaces to the passage of the blood, and thus pro- 
ducing the obstructive murmur.” 

No doubt, the premature distention of the ventricle by the sud- 
den entrance of a large volume of blood from the aorta was, 
by depressing the valves, a contributory, though only a second- 
ary, cause of the presystolic murmur, and must have intensified 
it considerably in the last days of the man’s life. 


Case CXIII—Repeated Attacks of Rhewmatism ; Intemperate 
Habits; Hemoptysis ; @dema; Hepatic Engorgement and 
Tenderness ; Quick and Weak Pulse; Outward Displacement 
of Apex; a Presystolic and a Systolic Murmur at Apen- 
Point ; Harsh Systolic Murmur at Right Base, and Trans- 
mitted into the Carotid Arteries ; a Superficial Systolic 
Grating at Left Base; Second Sound Loud and Sharp; 
Sudden Loss of Power in Right Hand and Forearm, and 
soon afterwards, Sudden Death. Autopsy: Congestion of 
Lungs and Liver; Adhesion of Pericardium, and Enlargement 


Lf 


Surface ; Thrombosis of Right Chambers ; Dilatation of 
Right Ventricle; Dilatation and Hypertrophy of Left Au- 
ricle and Ventricle; Lautreme Narrowing of Mitral O7ifice, 
and Calcareous Conversion of Mitral Valves; Caleareous 
Change, but without Incompetency, of Aortic Valves. 


Thomas W., aged thirty-six years, a blacksmith, of very intem- 
perate habits, was received into hospital, May 30th, 1873. He 
had had several attacks of rheumatism, the first at the age of 
sixteen years. His breathing had been short for the last twelve 
years. One year prior to admission he began to spit blood, and 
hemoptysis had recurred at intervals since that date, His feet 
had been swollen for the last month. 

State on admittance: The back was arched, the chest narrow, 


and the sternum prominent. Pulse very weak but regular, and — 


108. Throbbing of the carotids, and cedema of the lower limbs. 


of Heart, with a Cheese-like Mass Imbedded in tts Anterior 
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He complained of pain in the left side of the chest from the cla- 
vicle downwards, and spat blood daily in large quantity. Breath- 
. ing not much embarrassed; occasional cough; features sunken. 
The kidneys acted indifferently ; the urine was loaded with li- 
thates, but was otherwise normal; the liver was engorged, and 
tender to pressure, and the bowels were inflated ; the impulse of 
the heart was feeble; the apex-point was in the nipple-line, and 
there a presystolic and a loud systolic murmur were heard in 
unbroken continuity. The initial portion, corresponding to the 
presystolic constituent of this prolonged and compound murmur, 
was readily distinguished from the latter or systolic portion, by 
_its being harsh and emphasized, and by its obviously preceding 
the apex-pulsation. 

At the right base, a rough systolic murmur existed; it was 
faintly transmitted into the arteries of the neck. At the left base, ~ 
a coarse and superficial rub of systolic rhythm was heard. The 
second sound’ at the base was loud and sharp, but no diastolic 
murmur existed. 

On the night of the 2nd of June, he suddenly lost the use of 
the right hand and forearm, which then became gradually swollen; 
yet no difference between the radial pulses could be perceived. 
There was total loss of rest. To have six leeches at the epigas- 
trium, and Mxv of Battley’s sedative at night. His condition 
underwent no marked improvement, and he died suddenly on 
the 12th. . . 

Autopsy, twelve hours afterwards: The lungs were volumi- 
nous, and engorged with blood ; the bases were solid, and dark in 
section. The anterior surface of the heart, and the corresponding 
portion of the parietal pericardium, were roughened by effused 
lymph, and the opposed surfaces were connected by a few long 
bands of fibrin. In the anterior surface of the right ventricle, 
and surrounded by adhesion, a cheese-like mass, about as large as 
a pea, was imbedded. The heart weighed twenty and a-quarter 
ounces ; there was a good deal of fat on its surface, chiefly in the 
grooves. ‘The aorta was of normal size, and free from disease. 
The right chambers contained a mass of solid fibrin, which ex- 
tended into the pulmonary artery; the right ventricle was dilated 
and thinned; the valves on the right side of the heart were 
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healthy. The left auricle was greatly dilated and hypertrophied, 
and its liming membrane was thick and opaque ; the left ventri- 
cle was dilated and much thickened. The mitral orifice was 
reduced to the diameter of the point of the little finger; it was of 
a button-hole shape, and its valves were shrunken and converted 
into a calcareous but friable mass, which was remarkably rough 
on the surface; the anterior and right segment was more disor- 
ganized than the posterior and left. 

Both the anterior segments of the aortic valve were converted 
into rugged, calcareous masses, which projected into the orifice; 
but the posterior segment was soft and pliant, and so much ex- 
panded that it overlapped the diseased segments, covering the 
axial passage left between them so as to prevent regurgitation. 
The orifices of the coronary arteries, and the vessels themselves, 
were unaltered. The liver was large and congested; the kidneys 
were healthy. 


Case CXIV.—Rhewnatism ; Intemperance ; Hemoptysis and 
Dyspnea; Anasarca and Ascites; Albuminuria; Weak 
Pulse ; Jugular Pulsation; Systolic Murmur, accompanied by 
a Musical Note, at the Apex of the Heart and over the Body 
of the Ventricles; Feet Punctwred, and Rapid Dispersion of 
Dropsical Effusion ; Gangrene of Feet and Legs ; Asystole ; 
Death. Autopsy: Serous Effusion into the Peritonewm ; En- 
largement of the Liver and Spleen ; Kidneys Enlarged, and 
in Transition Stage to Atrophy; Lungs Emphysematous ; 
Heart Enlarged, and Adherent to Pericardium; Right Cham- 
bers Hypertrophied and Dilated ; Tricuspid Orifice Dilated, 
and Valves Thickened ; Left Chambers Dilated and Hyper- 
trophied ; Mitral Orifice greatly Contracted, and Valves Cal- 
cified ; Aorta Dilated and Atheromatous ; Pulmonary Artery 
Dilated. 


Matthew N., aged fifty-eight years, a sailor, was received into 
hospital, August 25th, 1874. At the age of seventeen he had 
rheumatic fever which lasted three months; had been a hard 
drinker, and had repeatedly spat blood. Two years prior to date 
of admittance he had an attack of bronchitis, and then for the 
first time noticed his breathing to be very short. His feet had 
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become swollen within the previous six weeks, and when he was 
admitted the following was his condition. The lower limbs 
were greatly swollen; there was some liquid in the peritoneum; 
respiration was embarrassed ; pulse 108, and very weak, but reg- 
ular; urine scanty, 1:025 in sp. gr., acid, and containing some 
albumen and blood. The external jugular veins were full, but 
not distended ; they pulsated synchronously with ventricular 
systole. There was comparative dulness with crepitation over 
the base of the right lung. The area of precordial dulness was 
contracted, owing to an emphysematous condition of the edges 
of the lungs. The apex-pulsation could not be distinctly felt ; 
but, two inches below the nipple and in the fifth intercostal 
space, a systolic bellows-murmur of high pitch, and terminated 
by a sharp musical note, was audible. This murmur was still 
more distinctly heard in the fourth intercostal space, midway be 
tween the nipple and the sternum, and it was faintly audible for 
a distance of two inches upwards and to the right; it could not 
be heard in the axilla or in the back. In the course of a few 
days it became necessary to puncture the feet in order to avert 
gangrene. A copious flow of serum from the punctures took 
place. Diarrhcea, accompanied by diuresis, set in, and under the 
combined influence of this twofold drain, the cedema of the lower 
limbs and the ascites were entirely dispersed in less than forty- 
eight hours. The pulse was now 96, very weak, slightly irregu- 
lar and faltering. The following tracing (Fig. LX.), taken by Dr. 
Nixon, exhibits these characters. 





Fie, LX. 


Mitral constriction and tricuspid regurgitation. 


Matthew N. Pulse 96. September, 1874. 


For a week subsequently the diarrhoea continued at the rate 
of about twenty motions in the twenty-four hours, and the dis- 
charge from the punctures was kept up. During this period, de- 
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spite the frequent calls to the night-chair, the poor man experi- 
enced the greatest relief; he could sleep in the recumbent pos- 
ture, and was quite free from suffering. He had been taking, 
thrice daily, MLv of tincture of digitalis with Mx of tincture of 
the perchloride of iron; this was now suspended. 

On the 15th of September, diarrhoea having for some days 
ceased, anasarca and ascites began to re-appear. A repetition of 
puncturing soon afterwards became necessary; but, despite this 
measure, gangrene of the feet and legs followed, and after three 
days of great suffering, during which no pulse could be felt at 
the wrist, the patient died on the 2nd of October. The body 
was examined on the following day. 

Abdomen: The peritoneum contained several quarts of serum ; 
the liver was enlarged, and in an early stage of cirrhosis; it 
weighed four pounds seven ounces, was rough on the surface, firm 
in texture, and its interstitial fibrous tissue was hypertrophied ; 
the gall-bladder was distended with bile. The spleen weighed 
eleven ounces, was firm, and its capsule was thickened. The right 
kidney weighed seven ounces, and the left kidney six ounces; 
they were both firm in texture, light-coloured in section, and the 
tubes were loaded with detached epithelium; they were mani- 
festly in the transition-stage, from hypertrophy to atrophy, of 
the “large white kidney.” 

Peyer’s patches were somewhat magnified, but there was no 
ulceration or hyperemia of the bowels. 

Thorax: The lungs were voluminous and Gusta 
The heart was enlarged, globular in figure, and firmly attached 
to the pericardium by old adhesions on the anterior and pos- 
terior surface; it weighed nineteen ounces. Both right cham- 
bers were hypertrophied and dilated; they contained a good 
deal of blood-clot. The tricuspid orifice was greatly magnified, 
and the tricuspid valves were somewhat thick, opaque, and 
fringed with red; they were incompetent owing to dilatation of 
the orifice. The left auricle and ventricle were dilated and hy- 
pertrophied, and the orifices of the pulmonary veins were much 
enlarged. The mitral opening was greatly contracted; viewed 
from the ventricle, it was of the size and figure of a coat button- 
hole, somewhat rounded at the anterior extremity, and larger 
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than at the posterior. On the auricular aspect it presented a 
erescentic figure, convex anteriorly. The valve-segments were 
thick and perfectly rigid; they were universally calcified, but, 
being invested by the endocardium, they were smooth at all 
points except near the edge and on the auricular surface, where 
they were slightly spiculated. The attached tendinous chords 
were attenuated, and quite free from calcific change. The aorta 
was dilated above the valves and throughout the arch; it was in 
an early stage of atheroma. The aortic valves were healthy and 
competent, as were likewise those of the pulmonary artery. The 
last mentioned vessel was dilated, but its valves were compe- 
tent. The muscular structure of the heart was healthy. © 

The chest had been repeatedly examined, and the diagnosis 
arrived at was, Mitral and tricuspid regurgitation, most probably 
from cartilaginous thickening of the valves, with fibroid transfor- 
mation of the papillary muscles and inner layer of the ventri- 
cular walls. Presystolic murmur was not at any time detected ; 
and, as the heart was carefully and almost daily examined during 
the thirty-nine days of the man’s residence in hospital, I am sa- 
tisfied such could not have existed. During the entire of this 
period the pulse was weak and small, but not faltering, or irre- 
gular. 

The case, then, illustrates protracted suspension of presystolic 
murmur. This, I believe to have been due to debility of the left 
auricle, arising from general weakness. - 


CASE. CXV.—History of Cardiac Disease of Long Standing; Re- 
peated Hemoptysis ; Orthopnea ; General Dropsy and Cya- 
nosis; Increased Area of Precordial Dulness ; Presystolic 
Murmur at the Apex, and also at the Left Margin of the 
Sternum ; Gangrene of the Feet and Legs; Diagnosis of 
Mitral and Tricuspid Narrowing; Death. Contraction of 
both Awriculo-Ventricular Orifices. 


Margaret M., aged twenty-five years, unmarried, was sent to 
me by Dr. Finegan, medical officer to the Finglas Dispensary, 
and admitted into the Mater Misericordiz Hospital on the 11th 
of March, 1874, She had had measles of a bad type at the age 
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of sixteen. During convalescence, she caught cold from prema- 
ture exposure, and was never subsequently in good health; her 
breathing became short, and she was subject to dizziness and 
palpitation. 

Five years prior to admittance she spat some blood, and she 
had repeatedly spat blood subsequently. Menstruation ceased in 
December of the preceding year. Three weeks before admis- 
sion and coming under my notice, her feet began to swell, and 
there was, at the same time, a decrease in the renal secretion. 
The following was her actual condition on the 11th of March. 
There was venous congestion of the face, and great turgescence 
of the veins of the neck; general lividity and depressed tempe- 
rature of the surface; great cedema of the lower extremities ; 
oppression of breathing, and orthopncea. There was constant 
teazing cough, with slight frothy expectoration. The pulse was 
rapid, and so feeble that it could not be counted at the wnist. 
There was evidence of cedema of the bases of both lungs, and of 
effusion into the peritoneum. Precordial dulness was extended 
towards the right side; the impulse of the heart was strong and 
rather heaving, and the apex pulsated to the left of the nipple- 
line. Over the apex of the heart a well pronounced presystolic 
murmur of the ordinary character was heard; it was rough, but 
not remarkably so, and it extended quite up to the first sound. 

In addition, there was audible to the left of the sternum, over 
the inner portion of the fifth costal cartilage and the correspond- 
ing part of the fourth intercostal space, a murmur of the same 
rhythm, but much more harsh than the former, and extending 
farther backwards into the long pause. At a point intermedi- 
ate to the seats of these two murmurs, neither was distinctly 
audible. 

The last mentioned circumstance I considered of so much sig- 
nificance, that upon it mainly, I ventured to make the diagnosis 
of obstruction at both auriculo-ventricular orifices. I repeatedly 
stated this opinion in presence of the clinical class, and I also 
mentioned it to my colleague Dr. Nixon whilst discussing the 
case with him. The poor woman’s condition admitted of allevi- 
ation only. Gangrene of the feet and legs occurred, and she 
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died exhausted on the 14th of March, four days after her ad- 
mission. 

On examination of the body, the lungs were found to be con- 
gested and cedematous. There was some liquid in the pericar- 
dium. The heart was somewhat globular in figure, and weighed 
eleven ounces. The right auriculo-ventricular orifice was so 
reduced in diameter as to admit only the point of the middle 
finger ; the tricuspid valves were slightly thickened, and united 
at the angles. The right auricle was much dilated and hyper- 
trophied. The right ventricle was not dilated; it contained a 
good deal of blood-clot and decolorized fibrin, part of which was 
entangled in the tricuspid opening. The mitral orifice was still 
more contracted than the tricuspid, admitting only the point of 
the index finger. 

The left auricle was thickened and dilated in a high degree, 
and the orifices of the pulmonary veins were dilated. 

The left ventricle was not dilated or hypertrophied ; it was re- 
markably thin at the apex, near the septum. 

The point of greatest diagnostic importance in this case was 
the existence of two centres of presystolic murmur; one occupy- 
ing the usual situation at the apex of the heart, and the other 
corresponding to the sternal end of the fifth costal cartilage and — 
fourth intercostal space on the left side. Around these points, 
and within a circle of about two inches and a-half in diameter, 
the murmurs were respectively audible; but between and at an 
equal distance from them, there was a space where neither mur- 
mur could be distinctly heard. 

This constituted the principal element on which the differen- 
tial diagnosis was based. Corroborative evidence was, however, 
afforded by the difference in quality and in length of the mur- 
mur heard at the two points mentioned, a difference which I 
incline to attribute to the entanglement of fibrin in the edges of 
the tricuspid valves ; and also by the existence of general venous 
turgescence and cyanosis. This latter condition is so excep- 
tional in cases of mitral constriction, that, if copious effusion 
into both pleure were not likewise present, I should regard it 
as presumptive evidence of the existence of the double lesion. 

In none of the published cases of mitral and tricuspid narrow- 
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ing combined, was the second sound reported to have been ac- 
centuated or doubled; a circumstance to be attributed, in my 
judgment, to the fact that, as regarded obstruction in front, and 
defective supply from behind, the two ventricles were in a simi- 
lar predicament. The contracted auriculo-ventricular orifices 
served, each, as a point of resistance to the opposite ventricle, 
and as a stop to’ the corresponding ventricle. Hence, the ab- 
sence of unequal dilatation and hypertrophy of the ventricles, 
and of doubling and intensification of the second sound.* 


Case CXVI.—CMdema of Feet ; Frequent and Copious Hamoptysis; 
Eheumatic Pains ; Congestion of Face, and Exophthalmia ; 
Dyspnea and Cough; Headache and Recurrent Syncope; Pain 
in Region of Heart extending down the Left Arm, and in 
both Scapular Regions ; Congestion of Right Lung and of 
Liver; Heaving Impulse at Precordiwm ; Apex-pulsation 
much to the Left of Nipple Line; Postdiastolic Murmur at 
Apex ; Subsequent Development of Presystolic Murmur, which 
was twice afterwards Suppressed and Restored alternately; 
Fremitus; Accentuation of Second Sound ; Patient Sia Years 
under Observation. Diagnosis: Progressive, and now LHz- 
treme Mitral Stenosis; Great Dilatation of Right Ventricle, 
and Consequent Displacement of the Ape to the Left Side; Hu- 
ophthalmic Gortre. 


Mary E. C., aged twenty-five years, a machine sewer, consulted 
me for the first time in the summer of 1868. Of this visit I 
have preserved no record beyond the date. Her second visit was 
made on the 30th of June, 1869. On the latter occasion, I learned 
that for the last two months the feet had exhibited slight cedema 
in the evening, and that she had spat some blood. Has teazing 
dry cough; breathing much oppressed; pulse 120, small, and 
regular; face florid, eyes prominent, and thyroid body some- 
what enlarged, but no distention of the cervical veins. She 
has frequently suffered from headache, and has constant sharp 

pain in the left side below the nipple; cannot lie on that side, 


*Case 61 (p. 710) completes the list of fifteen fatal cases of mitral stenosis in which 
the body was examined after death. 
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or sleep in the recumbent posture. Cardiac impulse heaving, 
and apex-pulsation half an inch outside the left nipple-line. The 
- sounds of the heart were normal at the base, but at the apex a 
loud bellows-murmur of postdiastolic rhythm was heard. The 
second sound was accentuated in the pulmonary artery. To 
have ether and ammonia in camphor water. . 

October 5th. Pain very severe in the region of the heart, 
and extending down the left arm, as far as the elbow. There 
are fits of dyspnoea, even when she is at rest. Apex-pulsation 
is now felt one inch outside the nipple-line, and here, as previ- 
ously, a loud postdiastolic murmur of blowing quality is heard. 
To have carbonate of ammonia, gers. ij, with tincture of digitalis 
and chloric ether, of each Mv, thrice daily; grs. v of Dover's 
powder at night, and xxx drops of ozonic ether (Richardson) by 
inhalation, during paroxysms of dyspncea. 

November 24th. Has repeatedly spat blood since last report. 
Cough is now very troublesome; severe pain in region of heart ; 
acoustic signs as previously noted. To have two leeches at seat 
of pain, and a cough mixture containing chlorodyne and mor- 
phia. 

February 2nd, 1870. A fortnight since she threw up a large 
quantity of blood, after which she fainted, and was insensible for 
about an hour, One week later, the hemoptysis and syncope 
recurred whilst she was at work, and on that occasion, accord- 
_ing to the report of her companions, her face became congested. 
Pulse 110, and regular; feet somewhat swollen in the afternoon ; 
cheeks congested and purple ; pain at apex of heart, and orthop- 
nea. The cardiac signs were unaltered. 

She was admitted into hospital on the 3rd of February, and 
remained under treatment about two months, During this period 
she coughed up large quantities of blood from time to time, and 
suffered from severe pain at the heart. The latter was always 
promptly relieved by leeching. The annexed tracing (Fig. LXI.) 
represents the character of the pulse at that date. 
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Fie. LXI. 
Extreme mitral constriction. 


Mary E. C. Pulse regular, but very feeble. March 24th, 1870. 


October 31st. Several weeks ago, whilst at work, she was 
struck on the left side of the abdomen with great violence, by 
the handle of a machine, and was rendered incapable of resum- 
ing her labour for some time. Kidneys acting defectively; 
cough and dyspnoea; feet swollen at night. There has been 
occasionally a streak of blood in the sputa; she complains of 
pain at the seat of injury, and likewise at the precordium. At 
the point of apex-pulsation, which is now located one inch and 
a-half externally to the nipple-line, a faint presystolic, and a 
loud postdiastolic, murmur are audible; both murmurs may be 
likewise heard, but much less distinctly, midway between the 
nipple-line and the sternum; they are not audible at the base, 
where the sounds of the heart are normal. Pulse 96, regular, 
and moderately full. To have tincture of digitalis and chloric 
ether, of each Nv, thrice daily. 

October 19th, 1871. After an absence of nearly a year, this 
girl called on me to-day. She now suffers occasionally at night 
from pain of a burning character in both scapular regions, but 
more severe on the right than on the left side. Pulse 108, 
regular, and moderately strong; dyspncea; congestion of face, 
and cedema of the ankles after the exertion of the day; dysuria. 
There is scarcely any cough, but the sputa are occasionally 
bloody. She can now sleep, and can pursue her avocation (ma- 
chine sewing), but with some fatigue. 

The apex-beat was one inch and a-half to the left of the 
nipple-line, and in this situation a postdiastolic murmur was 
alone heard. Cardiac sounds normal, and elsewhere unattended 
with murmur. To have tincture of digitalis with spirit of nitrous 
ether ; two leeches to be applied in left infra-scapular region. 
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February 5th, 1872. Has had a febrile attack which con- 
fined her to bed for six weeks; no hemoptysis for the last four 
| months; great dyspncea on ascending a flight of stairs, and like- 

_ wise when she attempts to work the treadle of her machine ; but 
after a short time the difficulty of breathing subsides, and she 
can then continue her work. Feet still swollen at night; face 
purple, and eyes prominent; congestion of right lung; pulse 84, 
small and regular. Apex-beat in fifth interspace, one inch and 
a-half outside the nipple-line, and felt over an area of one inch in 
diameter. In this situation, but strictly limited to it, a loud. 
postdiastolic murmur is audible; it is continued from, but in no 
degree masks, the second sound, whilst it falls short of the first 
sound by a distinct interval of time. Both cardiac sounds are 
normal, The second sound is accentuated in the pulmonary 
artery. 

April 29th. For last fortnight she has been suffering from 
irritability of stomach, and empty retching; has a feeling of 
weight at the pit of the stomach, and a “ burning” sensation in 
both scapular regions. To have mild aperients, and Boudault’s 
pepsine. 

February 15th, 1873. Admitted again into hospital to-day. 
Is very weak; has cough and headache; face of a bright crim- 
son tint; pulse 96, regular; no cedema. Apex-pulsation two 
inches external to nipple-line, and here thereis a harsh and pro- 
longed postdiastolic murmur, which is accompanied by fremitus; 
this is sueceeded by a short period of silence; and then a harsh 
presystolic murmur and a normal first sound are heard in suc- 
cession. No murmur is elsewhere audible. The second sound 
is not double or accentuated. On one occasion, whilst in hospi- 
tal, she coughed up a teacupful of florid blood. She likewise 
complained of pain at the apex of the heart, which was relieved 
by the application of two leeches, followed by the administra- 
tion of M_xxx doses of the tincture, with 3j of the syrup, of the 
American wild cherry (Prunus Virginiana). The pulse, at this 
date, is represented in the tracing (Fig. LXII.). 
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Fie. LXII. 


Mitral constriction. Mary B.C. June, 1873. 


August 15th, 1874, Called on me to-day. Complains of pain 
beneath the left nipple, and in left back; has pain also in the 
joints of feet and hands. The face is purple; the breathing op- 
pressed ; she has a dry and teazing cough. Pulse 96, and regular, 
A loud and “harsh” postdiastolic murmur only exists at the 
apex of the heart. 

The protracted period, more than six years, during which this 
case has been under my observation, and the great interest which 
attaches to it in regard to the progressive development of physi- 
cal signs, may be accepted as my apology for publishing it, and at 
such length, in connexion with those in which the diagnosis was 
confirmed by autopsy. 


CasE CXVII.—Rhewnatism ; Dissipation; Hemoptysis; Dyspena 
and Hdema; Hepatic Congestion; Double Cardiac Impulse ; 
Fremitus ; Postdiastolic and Presystolic Murmur at Apex; 
Postdiastolic Murmur with Musical Note, at Base > Partial 
Left Hemiplegia and Left Hemiopia ; Hutensive Sub-retinal 
Extravasation. Diagnosis: Mitral Stenosis ; Inadequacy of 
Aortic Valve from Laceration of one or more of the Seg- 
ments ; Capillary Embolism. 


Thomas K., aged twenty-four years, a man of very intemperate 
habits, and a float-driver by occupation, was received into hospl- 
tal on the 16th of September, 1874. He had been previously 
admitted for rheumatic pains, from which he quickly recovered 
without haying apparently sustained any serious detrimen 
health, 

He had been recently leading a very irregular life ; had drunk 


t of 
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a good deal of whiskey, and been exposed to hardship of various 
kinds. For nine days before admission, he had been expectorat- 
ing florid blood, and for several nights he had not been able to 
le down, owing to the difficulty of breathing which he experi- 
enced in the horizontal posture. When admitted, he was pale, 
bloated-looking, and very weak; he complained of a feeling of 
constriction at the sternum, and breathed with great difficulty ; 
the feet were swollen. From a cursory examination made in the 
waiting room, I diagnosed mitral constriction and aortic regurgi- 
tation. 

The man was placed under the care of Dr, Nixon, who, at 
my request, kindly transferred him to me on the following day. 

The report on the 18th was as follows: He suffers from teaz- 
ing cough with expectoration of blood-stained mucus; there is 
orthopneea, also cedema of the feet, visible pulsation of the caro- 
tids, and epigastric tenderness ; pulse 96, full and abrupt, but not 
visible. The impulse of the heart was double. Apex-pulsation 
was felt half an inch inside the nipple-line, in the fifth inter- 
space ; at this point, in addition to the sounds of the heart, which 
were distinct and normal, two murmurs were audible; they were 
‘respectively postdiastolic and presystolic in rhythm. At the base, 
both sounds of the heart were sharp and abrupt, and the second 
was succeeded by a soft bellows-murmur which was accom- 
panied by a musical note. This murmur was transmitted with 
great distinctness to the ensiform cartilage, and faintly to the 
right second costal cartilage, but not into the transverse portion 
of the arch, or the carotid arteries. No murmur was audible in 
the back. The base of the right lung was congested. The slight- 
est movement of the body was followed by great palpitation and 
respiratory distress. 

Leeches were applied at midsternum, the chest was dry- 
cupped posteriorly, and a mixture of chloric ether and tincture 
of digitalis was given. Fig, LXIII. shows the character of the 
pulse on the following day. 
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Fie. LXIII. 


Mitral constriction and partial aortic regurgitation. Hypertrophy and 
dilatation of the left ventricle, 
Thomas K. Pulse 112. September 19th, 1874. 

On the night of the 20th he was suddenly attacked with 
headache, and with severe pain in the left side of the chest, 
extending down the left arm and leg. On the following morn- 
ing he had lost vision in nearly one-half of the left retina; he 
could only see the upper portion of objects with that eye. The 
pupils were, however, normal and equal; hemoptysis had con- 
tinued. Fremitus was now detected at the apex, and in that 
situation only a single murmur was heard, which, however, ex- 
tended over the entire long pause. 

Three leeches were applied over the apex of heart, and gr. ij each 

of grey and of antimonial powder were given every enon hour. 

On the 23rd he was much quieter, having slept well the pre- 
ceding night. The apex-murmur was now again double, 7. ¢., it 
consisted of a postdiastolic and a presystolic element, with an 
intervening period of silence; the latter was ingravescent; it was 
also more harsh than the former. The first sound at the base 
was accompanied by a faint murmur which was transmitted 
into the carotid arteries; whilst the second sound was accen- 
tuated in the aorta, and its satellite murmur was now audible in 
the transverse portion of the arch. ‘The left eye underwent a 
careful examination with the ophthalmoscope to-day, by my col- 
leagues, Mr. Hayes and Dr. Nixon. An extensive extravasation 
of blood was discovered in the fundus, by which the upper and 
outer portion of the retina was raised in large and irregular 
patches, radiating from the optic entrance. 

The man can now sleep in the recumbent posture, is free from 
pain in the arm and leg, and from feeling of constriction in the 
chest. The cedema has been dispersed. 

On the 28th he was allowed to be out of bed. For the pre- 
ceding few days he had been taking, thrice daily, a draught 
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consisting of Hoffman’s anodyne, 3ss; Tincture of camphor and 
spirit of chloroform, of each, Mxv. From this he appeared to 
derive great benefit. 

There can, I think, be little doubt that capillary embolism, by 
migration of detritus from the aortic valve, took place on the 
night of the 20th, and was the cause of the pain in the left side 
of the body, and of the partial loss of vision by subretinal hee- 
morrhage in the left eye. 

In cases of hemiplegia from embolism of the middle cerebral 
artery, so frequently witnessed in connexion with valvular 
disease on the left side of the heart, I entirely agree with Dr. 
Clifford Allbutt, and therefore differ from Niemeyer, in holding 
that loss of consciousness is of very rare occurrence. There is 
usually nothing more than temporary bewilderment from shock. 
The order of events which may be witnessed in cases of embo- 
lism of the central artery of the retina, is, according to Allbutt, 
the following, namely ; instantaneous loss of function, sudden 
emptying of retinal vessels, gradual cedema of portions of retina 
deprived of blood, hemorrhage still later from collateral vessels, 
thickening of “ adventitia,’ and fatty degeneration of retina 
with deposit of chlosterine.* 

The subjoined tracing, though representing a combination of 
valvular disease identical as to kind with that shown in the 
preceding figure (LXIII.), contrasts strikingly with the latter 
by its want of regularity, and by the defective height and ver- 
ticality of its upstroke. It represents, in short, incipient failure 
of the left ventricle from retrogressive tissue change. 





Fie. LXIV. 


Mitral obstruction, and partial aortic regurgitation. 
Peter F. (No. 61, Table XI.) September 23rd, 1878, 
All the cases of mitral stenosis which came under my notice 
previously to 1875, are presented, in summary, in the succeeding 
Tables (XI. and XII). 


* On the Use of the Ophthalmoseope, 1871. 
OL 
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STATISTICS OF MITRAL STENOSIS. 969 


It appears to me that some additional light may be thrown 
upon the statistics of mitral stenosis, and upon the relative fre- 
quency of its various complications, by a careful study and com- 
parison of the results obtained from Dr. Hilton Fagge’s cases, 
and my own as epitomised in Tables XI. and XII. For the 
calculations in both instances I am alone responsible. I have 
made them with the greatest care, and I hope they may be 
found at least substantially accurate. 

I may here briefly state that Dr. Fagge’s cases, 66 in number, 
are grouped under three heads, namely: 

1. Those in which a presystolic murmur was heard during life, 
and the mitral orifice was found, after death, to be contracted ; 
these cases were 7 in number. 

2. Those in which the mitral orifice was found, on post mortem 
examination, to be contracted, but in which presystolic murmur 
had not been heard during life; the number of such cases was 
40. 

3. Cases in which a presystolic murmur was identified, but no 
opportunity was afforded for testing the diagnosis by post mortem 
examination; these cases numbered 19. 

The fatal cases in this list were, therefore, 47 in number. A 
diagnosis was made in 7 instances, and verified by the result. 

The total of my cases was 81. Out of this number 16 deaths 
took place, and the body was examined in 15 instances. The 
diagnosis of mitral narrowing was not made in 3 of the last- 
mentioned 15 cases, owing to the absence of presystolic murmur 
during the time the patients had been under observation. It was 
made in the 12 remaining cases, and in all it was verified by the 
result. 
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In addition to those given in the preceding list, at least fifteen 
examples of mitral stenosis, accompanied by full details of post 
mortem examination, have been recorded in Ireland since 1855, 
In some of these cases a positive, and in others a presumptive, 
diagnosis was made. 

The names of the authors, and the references to the record of 
the cases, arranged chronologically, are briefly as follows: © 


Dr. M‘Dowet : mitral stenosis ; no murmur audible ; diagnosis made from general 
symptoms. (Proccedings of the Dublin Pathological Society.) December 1st, 1855. 

Dr. Banks: aortic and mitral narrowing. (Jbid.) December 6th, 1856. 

Dr. Witt1aAmM Moore: mitral stenosis ; diagnosis of mitral disease. (Ibid. vol. i., 
part ii., p. 80.) March 24th, 1860. 

Dr. Luxs: mitral obstruction ; general diagnosis, (Zbid., vol. i., part ii., p. 84.) 
April 14th, 1860. é, 

Dr. Sroxzs: mitral, aortic, and tricuspid obstruction ; diagnosis of mitral narrow- 
ing. (Jbid., vol. ii., part i., p. 14.) December 6th, 1862. (Case referred to at 
p. 1011.) : 

Dr. Huav: mitral stenosis. (Zbid., vol. ii., part iii., p. 165.) November 26th, 1864. 

Dr. Duncan: mitral stenosis. (Ibid., vol. ii., part iii., p. 186.) March 26th, 1865. 

Dr. Macswinzy : mitral stenosis. (Ibid., vol. iii., part i., p. 132.) March 8rd, 1867. 

Dr. Hawrrey Benson: mitral and aortic obstruction, both diagnosed ; apex pre- 
systolic murmur identified. (Jdid., vol. iv., part i., p. 35.) April 24th, 1869. 

Dr. Oryan: mitral and tricuspid obstruction ; diagnosis of double lesion ; presys- 
tolic murmur identified. (JZbid., vol. iv., part ii., p. 144.) February 12th, 
1870. (Case epitomised, p. 1018.) 

Dr. MacrarH (8th Hussars): mitral stenosis. (bid. vol. iv., part iii., p. 250.) 
January, 1871. ‘ 

Dr. Cryan: mitral and tricuspid obstruction ; presumptive diagnosis of mitral 
stenosis from general symptoms ; no presystolic murmur audible: (Ibid., vol. 
y., parti. p. 17.) April 20th, 1872. (Case epitomised, p. 899.) 

Dr. Grratp Yxo: extreme mitral constriction; aortic obstruction and incompe- 
tency ; hypertrophy of the right ventricle ; hemorrhagic infarction of the lungs, 
and extensive atheroma of the branches of the pulmonary artery in both lungs ; 
diagnosis of the twofold valye-lesion. (Jbid., vol. iy., part ii. p- 128.) 
December 14th, 1872. ; 

Dr. Nrxon : mitral obstruction and aortic patency ; both diagnosed ; presystolic 
murmur recognized. (Jbid., vol. v., part ii., p. 183.) February 8th, 1878. 
(See case 112.) ’ ; 

Dr. Joun W. Manny, of Portlaw : mitral and aortic obstruction ; both diagnosed ; 
presystolic murmur recognized. (Medical Press and Circular.) March 11th, 
1874, 





I cannot bring my remarks on this subject to a conclusion 
without observing that, in 1827, Mr. Adams of Dublin anticl- 
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pated most of what has been since done in regard to the diag- 
nosis of mitral narrowing.* 
_ That he recognised, at least in outline, the distinctive signs of 
this lesion, will appear from the following extract from his well- 
known memoir. “ When the ear is attentively applied to the 
side of the thorax, a very complex kind of movement, hard to 
describe, is heard. A hissing, purring noise, as it has been de- 
nominated, caused by the transmission of blood through a narrow 
orifice, is in most cases very evident.” He adverts to the dilata- 
tion and hypertrophy of the left auricle and right ventricle, and 
to the pulsation of the jugular veins, synchronous with that of 
the heart, and due to tricuspid reflux from inadequacy of the 
valves. 

The fremitus and reduplicated second sound were described in 
the following words: “ That the organ (heart) performed some 
kind of double movement, and that its motions were accompanied 
with a purring sound, as in varicose aneurism, was plainly audi- 
ble, and also could be recognized when the hand was placed over 
the region of the heart.” His failure to appreciate the presys- 
tolic rhythm of the murmur and fremitus constitutes the only 
shortcoming in this graphic sketch. Thus, it would seem that, 
after Bertin, Dr. Adams was the first physician who identified 
mitral narrowing by its peculiar physical signs. 

Inadequacy of the mitral valve from structural alteration of 
one or. both of its segments, constitutes the most common form 
of valvular lesion.{ This is due to the circumstance that the 
mitral valve is liable, not only to disease and injury proper to 
itself, but likewise to the consequences of retrograde pressure 
from disease at the orifice of the aorta. 

The mitral valye may, however, be incompetent without havy- 
ing undergone any change of structure whatever. Cases belong- 
ing to the latter category may be reduced under the following 
heads: () Valvular inadequacy and regurgitation from displace- 
ment of one or both segments of the valve, through the papil- 
lary muscles and tendinous chords, by excentric yielding of the 
walls of the left ventricle at the acme of systole. This result 


* This eminent man has just departed from amongst us (January, 18765). 
t Dublin Hospital Reports, vol. iv. 
£ See p, 815. 
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may be due to fatty degeneration of the left ventricle, as ex- 
emplified in Case 49, p. 685; and in Case 50, p. 687. The 
remarks upon this subject at pages 282, 558, 562, and 690, 
may be referred to as explanatory of my view of the pathology 
of reflux from this cause. It may be likewise attributable to 
debility, without structural alteration of the valves or of the 
ventricle, from anemia, malnutrition, or asthenic disease.* (8) 
Regurgitation from rupture of one or more of the primary tendi- 
nous chords.f (¢) From dilatation of the left ventricle without 
proportionate elongation of the papillary muscles.t (d) Weak- 
ness and relaxation of the papillary muscles.§ (¢) Adhesion of 
the tendinous chords to the walls of the ventricle.|| (/) En- 
gagement in the orifice, of a pedunculated mass of fibrin, de- 
pending from its attachment to one of the curtains of the valve, 
or to the interior of the auricle. (g) Fixation of the anterior 
segment of the mitral valve by a calcareous mass descending 
from the aortic orifice, and attached to the valve.** For the rea- 
sons already given, I cannot admit, as a cause of mitral reflux, 
spasm or irregular action of the papillary muscles ;+f nor can I 
recognize murmur from excessive tension of the valves, without 
regurgitation.{t 


In the great majority of cases, inadequacy of the mitral valve 


arises from antecedent inflammation and morbid alteration of its 
structure. Rheumatic endocarditis is the ordinary cause of the 
change just referred to. Inflammatory irritation consecutive to 
disease of the aortic valves, may lead to the same result. This 
is the cause to which active disorganization of the mitral valve, 


* See pages 275, 282 ; Case 96, p. 881; also a case by Dr. Grimshaw, Proceedings 
of the Pathological Society of Dublin, vol. yi., parti. p. 18. 

+ See p. 235; Case 24, p. 535; also a case by Dr. Gordon, Stokes on Diseases of the 
Heart, Case 68, p. 473 ; and a case by Dr. A. W. Foot, Proceedings of the Pathological 
Society of Dublin, vol. vi., part i., p. 15. 

t See p. 278-9. 

§ See p. 280. 

|| Niemeyer, Opus citat., vol. i., p. 352. : 

J] Walse, Diseases of the Heart, fourth edition, p. 98. An example of this kind 
was exhibited to the Pathological Society, by Dr. R. McDonnell, in Dec., 1871. 

** Bristowe, Transactions of the Pathological Society of London, vol. iii., p. 157. 

+t See p. 276. 

tt See p. 280. 
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of non-rheumatic origin, is in most cases to be attributed ; the 
exceptions would include examples of uremic, septiceemic, and 
traumatic valvulitis. 

Inadequacy of the aortic valves, by the increased strain upon 
the walls of the left ventricle to which it gives rise, determines, 
at once, dilated hypertrophy of that chamber, and thickening by 
interstitial growth, of the mitral valves. In consequence of the 
structural changes which the valves have thus undergone, they are 
incapable of expanding proportionately to the further increase in 
the capacity of the ventricle, and mitral regurgitation is the 
necessary result, as Dr. Milner Fothergill states.* That in such 
cases, dilatation of the left ventricle is the principal factor of the 
mitral inadequacy, is shown by the absence of the latter lesion 
in cases of simple hypertrophy from renal disease, or from func- 
tional excitement. 

Doctor Fothergill holds that in such cases the mitral valves 
are closed, and the strain upon them continued during ven- 
tricular diastole, by the reaction of the aorta. I am not satisfied 
upon this point. I apprehend that if such were the case, a dia- 
stolic murmur of mitral origin should be an invariable precursor 
of consecutive mitral inadequacy; but that it is not so related to 
the latter lesion is well known. 

The pathology and symptoms of acute endocarditis, to what- 
ever cause due, have been already discussed.- The mitral valve, 
rendered incompetent by inflammatory changes, is always thick 
and opaque. Whilst still affected by acute inflammation, the 
segments are swollen, but even on the surface, and of a uniform 
crimson hue; at a later stage they are of a dull white colour, 
more or less irregular on the surface, and firm in texture. The 
subsequent changes of the ordinary character consist in shrink- 
ing and retraction, with increased thickening and rigidity of the 
valve-segments. 

The density of structure may attain to cartilaginous hardness, 
and in gouty subjects deposition of lime-salts and calcareous 
change may ultimately ensue. In this latter contingency, the.’ 
surface and edges of the valves are rendered rough and spicu- 


* Lancet, May 16th, 1874, 
+ See pp. 802-6, 
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lated, and so rigid, that obstruction usually coincides with inade- 
quacy of the valves. The changes above mentioned, except 
calcification, may extend to the tendinous chords. 

Inadequacy of the mitral valve necessarily involves systolic 
reflux upon the left auricle. The contractile force of the left 
ventricle is thus expended in part upon that chamber, which 
soon exhibits the effects of increased pressure in the consequent 
changes of dilatation and hypertrophy. During ventricular 
systole the left auricle is slowly filled, and within the measure 
of its normal capacity, by influx from the pulmonary veins only; 
but when the mitral valve is inadequate, a volume of blood, re- 
presenting an undetermined but most probably a very small 
portion of the contents of the left ventricle, is superadded, and 
with a force and suddenness equivalent to the contractile energy 
of the left ventricle. The left auricle, stimulated by distention, 
reacts with increased energy, and propels the large volume of its 
contained blood with corresponding force upon the now dilating 
ventricle. The ventricle, being itself thus surcharged, contracts 
with vigour, and returns a portion of its contents upon the auri- 
cle. The two chambers thus alternately dilate and distend one 
another, and so become reciprocal stimulants to contraction. 

The process thus continued mustlead to dilatation and hyper- 
trophy of both cavities, and within a period corresponding to (@) 
the degree of valvular inadequacy, and (0) the activity of nutri- 
tion. The right ventricle now begins to experience, through the 
pulmonary vessels, the effects of retrograde pressure from the 
left side; it undergoes dilatation, and, to a certain extent, hy- 
pertrophy, in a corresponding ratio, Flint remarks, that the 
coexistence of pulmonary emphysema will cause still greater en- — 
largement of the right chambers than mitral inadequacy alone 
is capable of effecting.* 

Hypertrophy is limited only by nutrition, which, to be ade- 
quate, must increase in a ratio proportionate to the growth of 
the walls. Ultimately, from advancing age, from an inade- 
| quate dietary, from excessive stimulation of the heart by labour, 
alcohol, or emotional excitement, or from defective supply of 
arterial blood to the walls of the heart, the balance of nutrition 


* Diseases of the Heart, second edition, p. 142. 
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is deranged, and degeneration of tissue quickly follows. Duilata- 

tion now proceeds with increased rapidity; blood-stasis and 

engorgement, first of the pulmonary, and then of the general 

venous system, ensue; and the last stage, that of dropsy, is close 
at hand. 

Niemeyer held that hypertrophy is consecutive to dilatation 
of the left ventricle, and that both these changes are of later 
occurrence than similar changes in the left auricle, because de- 
pendent upon them.* It is manifest, however, that there is, 
virtually, no pathological sequence whatever, but rather action 
and reaction, as between the two chambers. That the dropsical 
accumulations are precipitated by spancemia from obstruction of 
the thoracic duct at the acme of venous engorgement, as urged 
by that author, I can readily admit. It is through this channel 
that the fat, the fibrin, the nascent corpuscles, and in part the 
albumen of the blood are introduced into the circulation. 

As a consequence of dilatation of the left auricle, the pul- 
monary veins are enlarged, and their apertures of entrance into 
the auricle, much dilated ; by retrograde pressure, the branches 
and trunk of the pulmonary artery undergo a similar change. 
Dr. Milner Fothergill, adopting the opinion of Virchow, believes 
that atheroma of the pulmonary artery and its branches, is 
amongst the usual remote consequences of mitral regurgitation, 
and is due, in his opinion, to interference with the circulation in 
the bronchial and pulmonary vessels from excessive vascular 
tension.f Dr. Gerald Yeo has exhibited before the Pathological 
Society of Dublin an example of extensive atheroma of the pul- 
monary artery; it was taken from the body of a woman who had 
died from the consequences of extreme mitral narrowing: “The 
pulmonary artery, from the semilunar valves down to the very 
finest subdivision, was irregularly dilated and inelastic; the inner 
coat throughout being studded with hard, prominent, yellow 
patches, some of which were rough on the surface, and looked 
like ordinary atheromatous ulcers.” t 

* Teat-Book of Practical Medicine, by Humphreys and Hackley, 1869, vol. i., 

. 350. 
i + The Heart and its Diseases, 1872, p. 129, 


t Proceedings of the Pathological Society of Dublin, new series, vol. v., part ii, 
p: 126. 
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Tension of the pulmonary vessels, though primarily dependent 
upon reflux from the left side of the heart, is aggravated by the 
vis a tergo from the right ventricle. The irritation to which 
this latter chamber is subjected from continued engorgement and 
tension, soon leads to dilatation of its cavity, and thickening, 
usually but slight, of its walls. On the other hand, these 
changes in the right ventricle lead by reaction to increased 
vascular tension in the lungs. Thus, as between the left auricle 
and ventricle, action and reaction, followed by the usual conse- 
quences of mutual stimulation, are exhibited in the relationship 
of the pulmonary vessels to the right ventricle, in cases of mitral 
inadequacy. Distention of the right ventricle implies a similar 
state of the right auricle, parietal congestion of the heart, and 
engorgement of the trunks and tributaries of the cave. The 
ulterior consequences of these changes are soon exhibited in 
general venous congestion, enlargement of the liver, stasis of the 
portal system attended with anorexia, nausea, and foul tongue, 
and frequently with enlargement of the hemorrhoidal veins; 
congestion of the kidneys, with a diminished secretion of con-: 
centrated and high-coloured urine loaded with lithates; and 
finally, anasarca and effusion into the great serous cavities. At 
a comparatively early stage the tricuspid valves become in- 
adequate by dilatation of the right auriculo-ventricular orifice, 
and pulsation of the jugular veins is exhibited. This is of two 
kinds, namely, a strong pulsation synchronous with ventricular 
systole; and a series of feeble undulations, terminating in a wave 
of greater magnitude, corresponding to the contractions of the 
right auricle.* 

Niemeyer, endorsing the statement of Bamberger, maintains 
that even before tricuspid inadequacy and distention of the 
jugular veins has taken place, rhythmical undulations of these 
vessels may be often witnessed as a consequence of transmitted 
vibration from the tricuspid valve. 

The pulse of mitral regurgitation is in no respect characteristic. 
Hope maintained that when mitral inadequacy of even slight de- 
gree exists, the pulse is always somewhat weak and intermit- 








* See pp. 500 and 571. + Opus citat., p. 855. 
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tent.* Herein he was undoubtedly in error. The pulse is 
always feeble in proportion to the degree of mitral reflux, but 
irregularity and intermittence are late characteristics of it, and 
may be regarded as evidence of failure of the heart. Walshe 
agrees with Marey in the opinion that coincident mitral stenosis 
may render the pulse of mitral regurgitation regular, and he 
further suggests that aortic obstruction may have the same 
effect. But the pulse, even in the absence of these complica- 
tions, is usually regular in the early stages of the disease; and 
in the later stages, it is quite as frequently irregular where they 
coexist. In fine, I look upon irregularity and intermittence of 
the pulse, when present in the disease under consideration, as 
symptoms, not of the valvular inadequacy, but of one of its latest 
and most formidable sequel, debility and failure of the left 
ventricle. 

There are no symptoms suggestive of mitral insufficiency in 
its early stages, with the exception of palpitation and breathless- 
ness on exertion, and these may be due to so many other causes, 
pulmonary, heemic, and nervous, that they must be regarded as 
possessing very little if any positive value. In the absence of 
any of these causes, and associated presumptively with a history 
of antecedent rheumatic affection of the heart, their value will 
be somewhat enhanced, as pointing to mitral inadequacy. 

Congestion of the lungs is amongst the earliest of the ad- 
vanced symptoms of this affection; it is indicated by dyspnoea 
and short teazing cough, accompanied by thin serous expectora- 
tion; occasionally, there is a streak of blood in the sputum, and, 
still more rarely, it consists entirely of blood. Hemoptysis is, 
according to my experience, by far more common in connexion 
with mitral narrowing than with simple mitral inadequacy. 

All the symptoms, then, which are usually associated with the 
ulterior stages of mitral regurgitation are no less suggestive of 
mitral obstruction, and a few of them point even more directly 
to the latter affection. Hence, the differential diagnosis must 
rest upon physical signs exclusively. These are, however, suffi- 
ciently distinctive, and may be classified under the two heads of 
signs belonging to the early, and signs appertaining to the later 


* Diseases of the Heart, p. 876. 
62* 
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stages of the disease. Murmur and thrill constitute the former 
group; and these, supplemented by the signs of hypertrophy, di- 
latation, engorgement, and failure of the heart, make up the 
latter signs. 

Murmur is the most distinctive, and, taken alone, the only 
pathognomonic sign of. mitral regurgitation. It is usually soft 
and blowing in quality throughout ; but occasionally, even in the 
nascent stage of its development, it is associated with a musical 
note which is more or less faint, and always, when not substitu- 
tive, is terminal in relation to the murmur. At first, and for a 
more or less protracted period, according to the rate of progress 
of ulterior changes in the valves and in the heart, the murmur 
accompanies the first sound, and is, in many cases, at this period — 
postsystolic rather than systolic in rhythm. At a later date, and 
coincidently with the evidence of utter disorganization of the 
valves and failure of the left ventricle, it replaces the first 
sound and becomes substitutive. 

In regard to diffusion and transmission, mitral systolic mur- 
mur in the adult is strictly limited to the mitral area previous © 
to the development of consecutive hypertrophy, when extrinsic 
causes of diffusion, such as a solidified lung, do not exist; but in 
the child, owing to the high conducting properties of the thoracic 
parietes, it is diffused far beyond these limits, even at the earliest 
period. In those rare cases in which the valvular lesion is con- 
secutive to hypertrophy from chronic renal disease, atheroma 
of the aorta, or functional excitement, and where it follows dis- 
organization of the aortic valves, the murmur is quite as exten- 
sively diffused from the beginning as it is in the advanced stages 
of primary mitral lesion. 

It has been held by eminent authority that the murmur of 
mitral regurgitation “of structural mechanism” is almost neces- 
sarily audible at the angle of the left scapula and in the left 
interscapular space, and necessarily so in cases of “ well-pro- 
nounced organic regurgitation.”* I can subscribe the former 
proposition only in the limited sense above indicated; but the 
latter I accept in its entirety. Dr. Andrew says: “If the mur- 
mur be not audible in this region (at or near the inferior angle 


* Walshe, Diseases of the Heart and Great Vessels, fourth edition, 1878, p. 94. 
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of the left scapula), I believe that it rarely indicates regurgita- 
tion.”* Murmur was heard in this situation in 66 of the 100 
cases of mitral regurgitation reported by him; but in 64 of these 
he admits that hypertrophy likewise existed. 

Of the 25 cases given in Table XIV., p. 987, most of which 
were noted many years ago, and before I had been impressed 
with the value of left scapular murmur as a sign of mitral re- 
gurgitation, no record of this sign was made, I regret to say, in 
12 instances. It was present in 9 of the cases, all of which 
likewise exhibited indubitable evidence of hypertrophy, whilst 
it was absent in 4; and of these, all, with one exception (No. 
22), were recent cases.f In the exceptional instance just re- 
ferred to, there was likewise mitral obstruction, and hypertrophy 
did not exist.t 

I therefore hold, that whilst the existence of a systolic mur- 
murat the angle of the left scapula, coinciding with one of the 
same rhythm at the apex of the heart, must be regarded as 
affording confirmatory evidence of mitral regurgitation with 
hypertrophy of the left ventricle, the absence of it is quite 
consistent with mitral inadequacy of organic mechanism before 
hypertrophy has supervened. 

Accentuation of the second sound in the pulmonary artery has 
been held to be an all but essential sign of mitral regurgitation. 
Skoda so regarded it, and in the absence of this sign, he would 
have sought an explanation of systolic mitral murmur in assumed 
roughness of the mitral valve on its ventricular surface, or of the 
endocardium in the vicinity of the aortic orifice.§ 

He adds, “ An increase in the second sound of the pulmonary 
artery almost invariably accompanies defect of the mitral valve. 
I believe that it can only fail to do so when the coats of the pul- 
monary artery have lost their elasticity, and do not contract 
rapidly after distention.”’|| 

Doctor Walshe does not regard this sign as necessarily present 
in mitral regurgitation. He declares that he has often known it 

* St. Bartholomew's Hospital Reports, vol. i., p. 15. 
+ Nos. 18, 19, and 21, 
~ See Case 102; also p. 232. 


§ On Auscultation, by Markham, p. 229, 
|| Opus citat., p. 280, 
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to be wanting where mitral inadequacy existed, and tricuspid 
regurgitation could not have been adduced to explain its ab- 
sence on the assumption of diminished pressure.* The pulmo- 
nary second sound was intensified in no less than 70 out of the 
100 cases reported by Dr. Andrew.t Nevertheless, as he judi- 
ciously remarks, the intensification may be only relative, the 
second sound in the aorta being diminished in vigour by refiux 
at the mitral orifice ; or it may be apparent, either from masking 
of the aortic sound, or from favourable conduction of that of the 
pulmonic artery. Finally, inasmuch as hypertrophy of the right 
ventricle is admitted by Skoda to be the condition upon which 
intensified pulmonary second sound essentially depends, and this 
may be due to causes other than disease at the mitral orifice, ¢.g., 
pulmonary emphysema, chronic bronchitis, or pressure upon the 
trunk of the pulmonary artery, an accentuated pulmonary second 
sound may likewise depend upon any of these causes. It should 
be added, that mitral reflux must fail to produce an intensified 
sound in the pulmonary artery previously to the development 
of right ventricular hypertrophy; and that it may fail to have. 
that effect even when associated with hypertrophy, owing to im- 
paired elasticity in the coats of the pulmonary artery, as Skoda 
remarked. On reference to Table XIV., it will be seen that the 
phenomenon under consideration existed in 7 only of the 25 
cases included. : J 

Fremitus or thrill has been regarded by Hope as a frequent 
attendant of mitral regurgitation.t The declaration, however, with 
which he accompanies this statement, namely, that thrill is less 
often associated with obstruction than with inadequacy at the 
mitral orifice, must raise a doubt as to the accuracy of the 
diagnosis upon which it was based. 

Bertin§ declares that tactile fremitus and hoarse murmur 
(bruissement) are “infallible signs” of contraction of the orifices 
_of the heart. This assertion is too general, as both these signs 

may, although they rarely do, coincide with regurgitation. Tac- 

tile fremitus is of frequent occurrence in connexion with mi- 

tral stenosis, whilst, of the 25 cases included in Table XIV., 
* Opus citat., p. 94. +t Opus citat., p. 387. 


+ Loco citat., p. 16. § Traite des Maladies du Cwur, p. 199. 
|| See Tables XI, and XITI., pp. 964; 967. 
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it was present in 2 only. It is, in truth, of exceptional occur- 
rence in connexion with simple mitral inadequacy, as might 
have been presumed from the character of the lesion to which 
defect of the mitral valve is ordinarily due. When present, it 
depends upon a rugged and rigid state of the valves, or upon a 
flake of fibrin entangled in the orifice, and vibrating in the re- 
fluent stream. In the former of these contingencies the associ- 
ated murmur would be harsh, and in the latter it would be soft 
in quality.* ) 

The evidence upon which the diagnosis of hypertrophy and 
dilatation of the ventricles should rest has been already pointed 
out;+ the signs of enlargement of the left auricle, however, 
demand a special notice here. Owing to the deep-seated posi- 
tion of this chamber, the tactile phenomena, indicative of increase 
in its volume or in the force of its contraction, are of necessity 
but imperfectly pronounced, and liable to be misinterpreted. A 
strong pulsation with increased dulness in the second or third 
intercostal space, immediately inside the left nipple-line, has 
been regarded as distinctive of dilated hypertrophy of the left 
auricle; if this pulsation coincide with the presystole, it is held 
to indicate enlargement of the auricle due to mitral obstruction ; 
if it be systolic in rhythm, it is regarded as diagnostic of a simi- 
lar condition of the auricle from mitral reflux. I must confess 
that I am not satisfied as to the alleged value of these signs. The 
coincident enlargement of the ventricles, or of either of them, 
must render diagnosis based upon the special localization of the 
left auricle, very uncertain; and, indeed, the doubtful aid to di- 
agnosis which the phenomena in question are capable of affording 
in ordinary examples of either lesion can be well dispensed with. 
In extreme cases they may be so well pronounced as to leave no 
room to doubt their significance. A case in which they were of 
this character has been published by Dr. Stokes. A girl, aged 
eleven years, who had had a well pronounced mitral regurgitant — 
murmur, and was subject to attacks of cardiac asthma, was 
visited by Dr. Stokes in one of these attacks, which was of un- 
usual severity, and attended with extreme rapidity of pulse and 
of respiration ; the left side of the chest was absolutely dull, ex- 


* Vide Nos. 15 and 28 in Table XIV, 
Tt See p. 498, and p. 561. 
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cept in its posterior and inferior portion, whilst the action of the 
heart was in the highest degree irregular. The positive and 
negative evidence led Dr. Stokes to conclude that the dulness of 
the side was due to temporary but extreme distention and en- 
largement of the left auricle.* 

Mitral regurgitation, accompanied by murmur, although most 
frequently due to thickening or shortening of the valves, or 
vegetations upon their edges,+ has been likewise attributed 
to the several causes mentioned at p. 973. I have not met 
with examples of mitral reflux murmur, arising from the causes 
mentioned by Niemeyer, Walshe, and Bristowe.t I have already 
shown (p. 289) that it is scarcely possible to mistake for a mur- 
mur of mitral regurgitation, one due to roughening of the ven- 
tricular surface of the mitral valve, or of the surface of the 
ventricle near the orifice of the aorta. The murmur in such a 
case, although audible at the apex, would be of maximum inten- 
sity at the base, and audible by transmission in the ascending 
aorta and its primary branches.§ A systolic murmur of a musi- 
cal character, occupying the area and the line of transmission . 
just indicated, has been attributed by Dr. R. St. John Mayne to 
the vibration of an irregular tendinous chord stretched across the 
mouth of the aorta, and attached by both its extremities to the 
walls of the ventricle. In this case, however, the aortic orifice 
was obstructed by calcareous change of the sigmoid valves.|| 

Cysts may be formed upon the mitral valve, and give rise to a 
murmur of inadequacy. An example of this kind, which proved 
rapidly fatal by rupture of the cyst and septiceemia, has been re- 
ported by Dr. Day of Dulwich.4 

Inadequacy of the mitral valve suddenly produced by rupture 
of one of its cusps, or of the attached tendons or papillary mus- 
cles, can scarcely occur where antecedent degenerative changes 
of the structures involved have not been in operation. The 
symptoms are those of acute congestion of the lungs by urgent 

* Diseases of the Heart and Aorta, p. 204. 

+ See p. 233. 

tt See p. 974. Various other alleged causes of mitral reflux murmur have been 
mentioned by authors. See pp. 248, 275, and 280. 

§ See Case 31, p. 553. 


\| Proceedings of the Pathological Society of Dublin, vol. iv., part i., p. 27. 
5] Biennial Retrospect of Medicine and Surgery, 1867. 
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dyspneea, oppression, and hemoptysis, accompanied by weakness 
and irregularity of the pulse, and remotely followed by anasarca. 
The pulmonary symptoms, as justly remarked by Dr. Todd,* are 
more urgent in connexion with rupture of the mitral valve or its 
sustaining appendages, than with a corresponding accident at 
the tricuspid orifice. A loud systolic bellows-murmur of mitral 
. origin, and accompanied or not by a musical note, constitutes 
the principal indication of this accident. Murmur of this rhythm 
and site, not previously existing, and coinciding in development 
with the symptoms above mentioned, would warrant a positive 
diagnosis of rupture of the mitral valve or its appurtenances. 

The treatment of mitral inadequacy should be directed mainly 
to the consecutive changes of dilatation of the left ventricle and 
debility of its parietes. The object of treatment should be to avert 
the latter contingency, upon which failure of the arterial circu- 
lation, pulmonary and general venous congestion, and dropsy, 
directly depend. Whilst moderate and gentle exercise and a 
generous but non-stimulating diet should be prescribed with a 
view to the promotion of nutrition, great muscular exertion, 
especially such as involves strain and temporary suspension of 
breathing, and the free use of alcohol, must be forbidden. Indul- 
gence in the use of tobacco, tea, and coffee, as eminently enervat- 
ing, should be kept within moderate limits. Straining at stool 
must be avoided; and hence the necessity for occasional aperi- 
ents, and the use of vegetable food and other alimentary sub- 
stances which tend to avert constipation. Moderate use of good 
wines of the tonic class, as claret, etc., may be allowed. 

Of medicinal agents, iron, digitalis, quinine, and strychnia 
are the most valuable; the two former may be given in combi- 
nation, alternately with the two latter. Thus, Mv-x of the 
tincture of the perchloride, or of the acetate, of iron, may be ad- 
ministered thrice daily in an ounce of the infusion of quassia or 
calumba; or grs. ij of quinine with Mv of the pharmacopeeial 
solution of strychnia may be given in solution, with a few drops 
of dilute sulphuric acid, at corresponding periods. For the pre- 
ceding, a teaspoonful of the syrup of the triple phosphates (iron, 
quinine, and strychnia) may be substituted. The treatment of 
pulmonary and general congestion, and dropsy, should be con- 


* Dublin Jounal of Medical Science, new series, vol. v. 
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ducted on the ordinary principles. As a diuretic, digitalis, in 
combination with spirit of nitrous ether, is the best; but as pre- 
liminary measures, dry cupping and warm poulticing to the 
loins, and free purgation, should be resorted to, with a view to 
the disengorgement of the kidneys. 

Hemoptysis is by no means an ordinary symptom of mitral 
inadequacy prior to the stage of passive congestion of the lungs; 
and even then, it is rarely excessive. In this respect, mitral ob- 
struction presents a striking contrast. A streak of blood in the 
sputa is not, however, an unusual accompaniment of the inter- 
current bronchitis of mitral inadequacy. 

Of the 25 cases summarized in Table XIV., p. 988, expecto- 
ration of blood, even in the smallest quantity, occurred in 7 only. 
When not excessive, heemoptysis requires no special treatment; 
attention should be given mainly to the condition of the lungs 
upon which it depends. When a styptic is demanded, the liquid 
extract of ergot, in MLxv doses, or ergotin used hypodermically, is 
the most efficacious. ; 

The annexed tracings (Figs. LXV. and LXVI.) exhibit the . 
graphic character of the pulse of mitral regurgitation. Fig. LXV. 
shows the state of imperfect arterial repletion and defective ten- 
sion, with regularity of rhythm, which may be witnessed in the 
early stages of the disease, whilst Fig. LX VI. represents the 
hypertrophy, with incipient failure of the left ventricle from 
tissue-degeneration, which characterizes its more advanced stage. 
(see p. 978.) 


Fie. LXY, 





Mitral Regurgitation (early stage). Mary M. 
Fie. LXVI. 


Oo oe 


Mitral Regurgitation (late stage). No identification. 
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988 MITRAL INADEQUACY. 
LEEDS &WESTRIDING 
WEDICO-CHIRURCIGAL SOCIETY 


Summary OF Tasiy XIV. (25 Casss.) 
Average age of patients, 31 years and 4 months. 


Per cent, 
Hemoptysis ... BS See ae 09 (228 
Dyspnea ii o S00 ia pon HL ZY 
Cidema ane se 300 200 ox Wek S= Hifi) 
Antecedent rHenmnatieen) 560 209 on We Si! 
Irregularity or failure of pulse... 0 208 (o—228 
Fremitus ae a 26 ns 
Accentuation of second efit in puladnary artery ... o—220) 
Reduplication of second sound ... eee eee 0 = 00 
Rhythm of murmur ; systolic... oa «2 23 — 92 
postsystolic as a0 2= 8 
Quality of. murmur; soft Boot, eos eee ee A205 
39 fH 5» With appended preeal note 2S 
os » rough 300 ; E10 5 = 20 
y 90 » with appended Darcal note J= 4 
” »  _qousical aoc 900 aes 3 = 12 
Relationship of murmur to first sound; accompanying 11 = 44 
substitutive ... 14 — 56 
Murmur audible in left pai and back... ee osu 
Not stated ... was 20 200 oe 2p 





Numerous examples of mitral inadequacy, complicating other 
forms of cardiac disease, have been incidentally given in preced- 
ing chapters.* The following cases of simple mitral regurgita- 
tion are added for the purpose of exhibiting, in an csolated form, 
the symptoms and signs which specially distinguish that affec- 
tion. 


* The following cases may be referred to; viz., Case 1, p. 426 ; Case 6, p. 486; 
Case 24, p. 585; Case 45, p. 676; Case 51, p. 691 ; Case 74, p. 708 ; Case 75, p. 
709; and Case 76, p. 711. 
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Cast OX VIII— Acute Rhewmatism with Hemoptysis; Precordial 
Pain; Palpitation and Rough Presystolic Murmur at Apex ; 
Accentuated Second Sound. Diagnosis: Acute Endocarditis 
with Mitral Regurgitation. 


Thomas B., a sailor-boy, aged fourteen years, was admitted 
May 23rd, 1865. A month previously he caught cold, which 
was followed by articular pains, also by pain in the left side and 
palpitation on exertion. On the day preceding that of admit- 
tance, he had spat a good deal of florid blood. "When admitted, 
his condition was as follows: Pulse 96, weak, but regular ; 
heart acted tumultuously ; a rough murmur, confined to the area 
of the apex, succeeded the first sound. “The second sound was 
normal. To have ers. ij of mercury with chalk, thrice daily. 

28th. An apex-murmur, of the character and rhythm just de- 
scribed, occupied the entire short pause. 

June Ist. Pulse steady, and 102 in erect posture. A sharp 
erating murmur, strictly confined to the area of the apex, suc- 
ceeded the first, and ran quite up to the second sound, which 
was accentuated. 

5th. Gums slightly affected by the mercury, which was 
stopped. An astringent gargle was directed, also grs. v of iodide 
of potassium, thrice daily. 

The boy was discharged towards the end of June, free from 
urgent symptoms, the apex-murmur, however, retaining its pre- 
vious characters. 


Case CXIX.—History of Rhewmatism; Palpitation; Great Weak- 
ness ; Irreqularity of Pulse ; Displacement of the Apex of the 
Heart Outwards ; Systolic Apex-murmur, which was occa- 
sionally attended with a Musical Note ; Second Sownd Accen- 
tuated in the Pulmonary Artery ; Repeated Admittances, 
followed by Temporary Improvement. Diagnosis: Mitral 
Inadequacy ; Hypertrophy, with Dilatation and Tissue-dege- 
neration of Left Ventricle. 


Eliza O’B., a dress-maker, aged fifty-four years, admitted May 
15th, 1865. Has suffered occasionally from rheumatic pain in 
the hips, and about four years ago began to suffer from palpita- 
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tion and weakness; has never spat blood; is remarkably weak 
and desponding. Pulse 84, weak, and very irregular. The apex 
of the heart pulsates an inch and a-half to the outside of, and 
below the nipple-line; a loud bellows-murmur is heard to ac- 
company the first sound at theapex, and occasionally the latter 
portion of this murmur is attended with a musical note. The 
second sound is accentuated at the junction of the third costal 
cartilage with the sternum on the left side. A bitter tonic with 
iron was prescribed, with generous diet and stimulants. 

She was discharged on the 10th of June, her general condition 
being then much improved, but the cardiac signs unaltered. 

30th. Visited hospital as an extern; was much agitated after 
a “fright.” 

She was re-admitted in the early part of May, 1866, being 
then in a state of great debility; there was slight bronchitis. 
Action of heart irregular and intermittent; systolic murmur at 
left apex. 

Discharged, at her own request, May 16th. She then felt 
much better, but the action of the heart was still irregular, and ' 
a murmur, as previously described, was audible at the apex. 

29th. Admitted again in a state of extreme debility. Pulse 
90, weak, and remarkably irregular. The action of the heart was 
likewise irregular, and occasionally its contractions were not re- 
presented in the radial artery. 

She was discharged on the 10th of June. There was then no 
dyspnoea or cedema, but the physical signs were as last de- 
scribed. 

This patient was admitted for the last time on ‘the 22nd of 
June, in a state of extreme weakness, and discharged on the 
28th, in a somewhat improved condition. 


Case COXX—Displacement of Apex of Heart Outwards ; Pre- 
cordial Pain and Distress; Hutension of Precordial Dulness ; 
Rough Systolic Murmur, with Suppression of Second Sound 
at Apex ; Accentwated Second Sound at Base. Diagnosis: . 
Hypertrophy of Left Ventricle; Roughening and Inadequacy 
of Mitral Valve. 


Jane E,, aged fifteen years, admitted June 23rd, 1865. Never 
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had rheumatism, and never spat blood. Eight months previously 
she began to suffer from palpitation, and six months later from 
cough. Pulse 90, regular. Precordial dulness four and a-half 
inches vertically, by four inches transversely. Apex-beat re- 
moved somewhat to left. Urgent precordial pain; cardiac im- 
pulse strong; no fremitus; a loud jarring murmur is heard with 
the first sound at the apex, where no second sound was audible. 
At the base, both sounds were heard without murmur; the first 
ill pronounced, the second accentuated. One leech to be ap- 
plied over heart. To have Mv of chloric ether in half an ounce 
of camphor-water every fourth hour. 

30th. Is free from cardiac pain and distress, and can lie on 
left side; murmur less rough. 

This patient passed under the care of my colleague, Dr. - 
Hughes, on the 1st of July. 

She was re-admitted on the 1st of November following. The 
feet were then swollen; she had cough, and was in a state of 
urgent distress from cardiac asthma. Pulse 132, regular, but 
small. Physical signs as before. Leeches were applied over the 
heart; and iron, with tincture of digitalis, was given. 


Case CXXI—Rhewmatic Gout; Tortuosity and Visible Pulsation 
of the Radial Arteries ; Intermittence of the Heart; Rough 
Postsystolic Murmur at Apex, and likewise audible in Left 
Back ; Second Sound Suppressed at Apex, but Accentuated in 
the Pulmonary Artery ; Re-admittance Seven Years later ; 
Gdema of Feet and Legs; Great Debility ; Death. Autopsy: 
Lffusion into all the Serous Cavities; Congestion of Lungs and 
Condensation of the Right with Investment by False Membrane ; 
Enlargement of the Heart ; Hypertrophy of both Ventricles ; 
Thrombosis of the Right Chambers and of the Pulmonary Ar- 
tery ; Inadequacy by Thickening of the Mitral Valve; Athe- 
roma of the Aorta. 


Luke McC., aged sixty-three years, an officer’s servant, and had 
served in many climates, was received into hospital February 
17th, 1866. Had been subject to rheumatic gout for the last two 
years, 
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When admitted, he was suffering from slight pain and swell- 
ing in ball of left great toe, and joints of right hand. The tongue 
was clean; the pulse 72, and slightly visible in the radial arte- 
ries, which were rigid and tortuous. Precordial dulness was not 
extended, and there was no fremitus. The heart acted regularly, 
and in the normal position. A loud systolic bellows-murmur 
was heard at the apex; it was extensively transmitted over the 
left side, was feebly audible in the back, and less distinctly so in 
the course of the aorta. No second sound was anywhere heard. 
To have Mx of tincture of colchicum in an ounce. of Murray’s 
fluid magnesia, every third hour. 

23rd. The heart occasionally intermitted; urine clear, acid, 
1:020 in sp. gr., and free from albumen; skin moist; had then 
no pain in feet. The murmur at the apex was remarkably - 
rough, and was preceded by the impulse of the heart. No second 
sound was audible at the apex, but it existed at the base, and 
was accentuated in the pulmonary artery. 

26th. The murmur at the apex was distinctly postsystolic, 
immediately succeeding the impulse and the valve-click of the . 
first sound. There was an occasional intermission, and also from 
time to time, an irregular and abortive impulse of the heart. 
Pulse 78. The man was then quite free from pain, and was dis- 
charged. 

After an absence of more than seven years he was re-admitted 
in the early part of October, 1873, in a state of great debility. 
The feet and legs were then swollen. The breathing was occa- 
sionally paroxysmal. Urine normal. The heart acted irregu- 
larly ; the impulse was weak, and the apex-pulsation was felt in 
the nipple-line; the sounds were faint, but free from murmur. 

He died on the 14th of October. For several days preceding 
death, the radial pulse had been scarcely perceptible. 

All the serous cavities were found full of serum. Both lungs 
were congested, and the right was condensed, and covered with 
old false membrane. The heart weighed twelve ounces, and the 
right chambers contained some blood-clot. From the right au- 
ricle a long cylinder of white fibrin passed into the right ven- 
tricle, and thence into the pulmonary artery. 

Both ventricles were in a state of hypertrophy, the right being 
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half an inch, and the left three-fourths of an inch thick. The 
valves were healthy, with the exception of the anterior and right 
segment of the mitral, which was thick on the edge. The aorta 
exhibited patches of atheroma at the root, in the sinuses, and in 
the transverse portion of the arch. 


Case CXXII.—Rhewmatism ; Chronic Cough, with Hemoptysis ; 
Dyspnea; Partial Syncope; Gdema; Irregularity of Pulse 
and of Respiration; Visible Pulsation of Superficial Arteries, 
and Venous Pulsation in Neck ; Hepatic and Pulmonary Con- 
gestion, and Right Plewral Effusion ; Hautension of Precordial 
Dulness, and, Nineteen Months later, Abolition of rt from Pul- 
monary Emphysema ; a Substitute Systolic Bellows-murmur 
Terminated by a Musical Note at Apex, likewise Audible in 
Left Back, all over Left Side, and in the Course of the Ascend- 
ing Aorta; Second Sound Accentuated in the Pulmonary 
Artery ; Three several Admissions, at Intervals of Sia and 
Twelve Months, followed by Temporary Improvement. Diag- 
nosis; Mitral Inadequacy ; Hypertrophy, with Dilatation of 
both Ventricles ; Fatty Degeneration of Substance of Heart ; 
Probable Atheroma of the Aorta. 


Martin M., aged forty-two years, a porter in the city fish 
market, was admitted into hospital on the 26th of April, 1872. 
Had rheumatic inflammation of the joints two years ago; for 
the last three months has been subject to cough, dyspncea on 
exertion, and occasionally to faintness, which has obliged him to 
sit down. The feet began to swell a week before admittance, up 
to which date he had continued at his work. 

On the 27th he was very weak; respiration was quick, shal- 
low, and irregular; the pulse was arythmically irreeular, and 
very feeble; the pulsation of the radial and carotid arteries was 
slightly visible ; and there was venous pulsation synchronous 
with ventricular systole.in the supraclavicular and suprasternal 
fossee. The feet, legs, and genitals were swollen. The liver was 
enlarged and tender, and both lungs were congested posteriorly. 
Precordial dulness extended transversely from the nipple-line to 
the right margin of the sternum; the cardiac impulse was dif- 
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fused and very feeble. At the point of apex-pulsation, which 
was in the nipple-line, a soft substitutive systolic murmur ter- 
tminated by a musical note, was heard. At the right base both 
cardiac sounds were dull, but free from murmur; and at the left 
base the second sound was intensified. To have, thrice daily, 
tincture of digitalis, tincture of the perchloride of iron, and spirit 
of nitrous ether, of each Mx, in an ounce of infusion of quassia. 
After a few weeks in hospital the man was free from dyspnea 
and faintness ; cedema had entirely disappeared, and he returned 
to his employment. 

- Re-admitted on the 8th of November, 1872. The lower limbs 
were swollen; the pulse very irregular ; apex-pulsation was felt 
in the nipple-line. A loud, blowing, systolic murmur was heard 
at the apex, and at the base, a faint, transmitted murmur of the 
same rhythm ; there was venous pulsation in the neck. After 
a short course of treatment, similar to that previously men- 
tioned, he was relieved from his urgent symptoms, and was again 
discharged at his own request, in order to resume his work as a 
porter. 

Admitted, for the third time, on the 2nd of December, 1873. 
The symptoms then were as follows: Cough and expectoration of 
mucus, which was occasionally streaked with blood; respiration 

36 and shallow; pulse 72, failing, and irregular; partial effusion 
into right pleura, and cedema of left lung; downward displace- 
ment of liver; urine about sixteen ounces in the twenty-four hours. 
Physical signs: Precordium resonant, and cardiac impulse felt at 
 xyphoid cartilage; a loud, musical, systolic murmur over the left 
side of the chest generally, in the left back, and likewise in the 
course of the ascending aorta; it was not transmitted into the 
arteries of the neck. The point of maximum intensity of this 
murmur was in the fifth intercostal space, half an inch inside 
the nipple-line. The carotids pulsated visibly, but there was no 
venous pulse in the neck. 

He was discharged on the 20th of January, 1874, improved as 
to general symptoms, the physical signs, however, being as last 
described. 








CASES OF MITRAL INADEQUACY. 995 


CasE CXXTII—Repeated Attacks of Rheumatism ; Strong Pul- 
sation of Heart, and Loud Systolic Murmur at Apex and in 
Left Back ; Five Years later, Sudden Occurrence of Right 
Hemiplegia and Amnesic Aphasia; Pulse Regular, but Di- 
crotus ; Ecthymatous Eruption on Face and Neck; Partial 
Recovery of Motion in Paralyzed Limbs ; Syncope ; Death. 
No Autopsy. Diagnosis: Mitral Inadequacy of Rhewmatic 
Origin, and subsequent Embolism. 


William G., aged fifteen years, a shoemaker’s apprentice, was 
received into hospital, November 14th, 1861. He had had 
several attacks of acute rheumatism in childhood ; was pale and 
haggard, and not grown in proportion to his years; heart’s action 
strong, and visible pulsation in usual situation of apex. A loud 
systolic murmur was audible at the apex, and likewise in the left 
back; the second sound was normal. He was discharged on the 
28th December, being then able to resume his work. 

In the course of the succeeding five years, this boy repeatedly 
presented himself at the hospital as an extern patient, and I 
had many opportunities of examining him. Within that period 
his condition underwent little change, except that the point of 
apex-pulsation of the heart was gradually displaced to the left, 
and the apex-murmur had become harsh. 

Re-admitted on the 31st of October, 1866. Four weeks pre- 
vious to that date, he suffered much fatigue in attendance on his 
mother in her last illness, and his feet became swollen. A week 
subsequently he was found one morning in bed, completely para- 
lyzed on the right side, and incapable of uttering a word. He 
was then put under treatment by the dispensary medical officer, 
and took mercury till his gums were affected. His actual con- 
dition at the date of admittance was the following: Pulse 98, 
slightly dicrotous, but regular, and of moderately good volume ; 
rima palpebrarum slightly larger on right side than on left; 
pupils equal; tongue protruded to the right, and with vigour; 
deglutition unaffected. There was complete loss of motor power 
in the right arm and leg, without impairment of sensibility. The 
rectum and bladder were unaffected, and vision was not impaired. 
_ He was only able to utter the words “yes,” “no,” “I do,” and a 
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few others, intelligibly, but with great difficulty, in answer to 
questions put to him. 

When asked his name, he tried hard to remember it, corrugat- 
ing his forehead and eyebrows in the effort, and seemed angry 
at his failure. When asked was it “Griffin,” he at once ex- 
claimed, but indistinctly, “ Griffith,’ which was his name. In 
reply to a question as to his age, he said, very indistinctly, “a 
hundred and eighty.’ I then asked him was he nineteen, and 
he at once answered “yes.” ; 

The action of the heart was strong, and visible in the sixth and 
seventh intercostal spaces, a short distance inside the nipple- 
line; at the apex-point the first sound was replaced by a loud 
bruit de scie ; this was likewise audible in the axilla, but not at 
the base, or in the course of the aorta. The second sound was 
normal at the right base, but accentuated in the pulmonary artery. 
To have, thrice daily, grs. iij of iodide of potassium, with Mx of 
chloric ether, in a tablespoonful of infusion of cinchona. a 

On the 3rd of November a few vesicles appeared on the left 
side of the upper lip; on the following day the eruption had ex-. 
tended somewhat over the left cheek, the left inferior eyelid 
and ala nasi, and had become confluent and opaque. 

On the 5th, the corresponding parts of the right side of the 
face were affected by the eruption, which had now extended 
much on the left side, and partially involved the neck; it con- 
sisted of large round pustules, surrounded by a red areola, and 
clearly resembling those of small-pox, but not like them de- 
pressed in the centre. It presented an ecthymatous character. 
The conjunctivee were injected,and the eyes were weeping. The 
patient’s general condition was in no degree affected by it ; 
there were no febrile symptoms, and his appetite was rather im- 
proved. 

13th. Left angle of mouth much retracted and elevated when 
the patient attempts to cough. A small blister was applied on 
the left side of the forehead and temple. 

On the 19th he was able to walk across the ward, but with a 
tottering gait, and his articulation was improved. 

On the 3rd of December, after a few days of malaise, a fresh 
crop of the eruption appeared; it commenced where the blister 
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had been applied, and soon extended over the entire face and 
neck ; it was confluent in several places, forming patches as large 
as a sitll, and surrounded by bright-red onal There was, 
however, no fever. He desired to have wine and chicken, and 
tried to remember the proper words in which to request them ; 
but failing, he became much excited, placed his hand upon his 
forehead, and passed into a reverie. 

On the 11th, he could raise his right arm nine inches from his 
side, but there was no improvement in articulation. He was 
soon afterwards discharged. 

He was admitted, for the third time, on the 13th of May, 1867, 
for a fresh eruption of ecthyma on the face and neck. There was 
then slight improvement in the power of articulating; he was able 
to utter two words consecutively. His power of comprehension 
seemed perfect, and he was manifestly irritated at his failure to 
recall the proper words to express his wants. 

A few days preceding the 3rd of June, when he fnallly, left 
hospital, he had a fainting fit, in which the heart acted tumul- 
tuously. At that date the tongue was still protruded to the 
right, and he walked with a “drag” of the right leg; there was 
no further improvement in the motor power of the arm, but in 
both limbs sensibility was perfect. 

He died at his home on the 8th, and I failed to obtain permis- 
sion to examine the body. 

I have reported this case at length, owing to the many inter- 
esting features which it presents. The paralysis was manifestly 
of embolic origin, and the ecthymatous eruption was probably a 
result of the cerebral lesion. 


Valvular disease on the right side of the heart, though infre- 
quent relatively to that on the left side,* is by no means abso- 
lutely rare. I quite concur with Dr. Stokes in the opinion that 
lesion of the valves on the right side of the heart is rarely un- 
accompanied by a similar affection of the corresponding valves 
on the left side;+ but the existence of valvular disease on the 
left side, by no means implies a corresponding affection on the 


* See p. 240. 
+ Diseases of the Heart and Aorta, p. 164. 
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right side of the heart; the latter is related to the former as an 
exceptional sequence, not as Dr. Latham believed, in the propor- 
tion of 1 in 3.* 

Bertin believed that whilst the structural alteration of the 
valves on the right side is usually fibro-cartilaginous, ossific 
transformation may be occasionally witnessed ; but generally in 


cases where abnormal communication between the two sides of. 


the heart has existed, the contact of arterial blood having deter- 
mined a more active inflammatory process.- It is not necessary 
to remark that ossific change of structure affords no criterion of 
the activity of antecedent inflammation, nor, indeed, can it be 
accepted as proof of the occurrence of inflammation in the ordi- 
nary sense. 


Disease of the pulmonary valves is of extreme rarity. Bertin 
has published an example in which the orifice of the pulmo- 
nary arte1y was nearly occluded by a horizontal septum, formed 
by the diseased and agglutinated valves, which presented an 


aperture of only two and a-half lines in diameter. The fora-. 


men ovale was patent. The only physical sign observed was 
precordial fremitus of systolic rhythm. He mentions a case in 
which obstruction of the pulmonary artery was caused by a rigid 
tricuspid valve; a systolic murmur, to the left of the sternum, 
existed in this case. 

According to Hope, systolic murmur in the pulmonary artery 
is more frequently due to extrinsic causes, than to lesion of the 
valves.§ The accuracy of this statement must be admitted ; but 
that structural lesion of the pulmonic valves, involving both ob- 
struction and inadequacy, may exist, and that it is actually 
within the range of positive diagnosis, the clinical records pub- 
lished since the date of Hope’s work, conclusively show. He 
has, himself, given the details of a case (p. 599) in which double 
murmur, accompanied by fremitus, existed in the site of the pul- 
monary artery; the systolic murmur was remarkably loud, and 


* London Medical Gazette, vol. iii., December 27tb, 1828. 
+ Traité des Maladies du Cwur, p. 217. 

t LVI° Observation. 

§ Opus citat., p. 76. 
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transmitted in the course of the pulmonary artery, whilst the 
diastolic murmur was heard in the line of the right ventricle. , 
Doctor E. L. Ormerod has published three cases in which the 
physical signs of disease of the pulmonic valves were identified 
during life, and on post mortem examination, the valves were 
found extensively disorganized.* These cases are briefly as fol- 

’ lows : 

1, A woman, aged twenty-one years, was under Mr. Stanley’s 
treatment for syphilis ; a loud systolic murmur was de- 
tected, of maximum intensity in a line extending for 
two to two and a-half inches from the inner portion of 
the third left intercostal space towards the middle of 
the left clavicle, but extensively diffused both anteriorly 
and posteriorly. All the valves were found to be in a 
healthy state, except those of the pulmonary artery, 

__ which were in an advanced state of disease. 

2. A man, aged twenty-eight years, under the care of Dr. Bond 
. of Cambridge, had been subject for years to palpitation 
and dyspnoea on exertion; a loud and harsh systolic 
murmur was heard, as mentioned in the preceding case, 
- and shortly before death a diastolic murmur was like- 
wise detected. The pulmonic valves were rolled up, 
and the orifice barely admitted the passage of a quill. 

All the other valves were healthy. 

3. Aman, aged twenty-two years, dropsical, and suffering from 
dyspnoea, was under Dr. Burrows’ care in St. Bartholo- 
mew’s Hospital. A purring tremor existed over the 
entire precordium ; the impulse of the heart was strong, 
and a loud harsh double murmur, most distinct at the 
junction of the fourth left costal cartilage with the ster- 
num, was likewise detected. A systolic murmur was 
heard at the ensiform cartilage, and in the line of the 
right ventricle. 

A positive diagnosis of lesion of the pulmonary valves was 

made in the three foregoing cases. 

Doctor Gordon’s case,+ in which the twofold lesion of the pul- 


* Edinburgh Medical and Surgical Jowrnal, vol. lxv., 1846. 
¢ Stokes on Diseases of the Heart, Case 19, p. 166. 
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monic valves existed, and was characterized clinically by a double © 
murmur in the site of the pulmonary artery, audible likewise in 
the back, but not in the arteries of the neck, and unattended 
with visible pulsation of the arteries, was one of the earliest and 
most valuable contributions to the literature of this subject. 

Doctor Warburton Begbie has published the details of a typi- 
cal example of the twofold lesion of the pulmonic valves.* A ~ 
man, aged eighteen years, who had been delicate from childhood, 
and easily put out of breath, but had not had rheumatism or 
hemoptysis, was treated for cough, which was not accompanied 
with expectoration or lividity. Respiration was feeble; pre- 
cordial dulness, cardiac impulse, and seat of apex-pulsation were 
normal, A loud, blowing, systolic murmur was audible over the 
upper portion of the chest generally; it was not transmitted 
into the carotids, and was loudest at the left third costal carti- 
lage, near the sternum, where a diastolic murmur of much less 
intensity, and a thrill, likewise existed. The pulse was 72, reg- 
ular, and not visible. The precordium was prominent, and the 
muscles of the left arm and chest were less developed than the | 
corresponding muscles of the right side. The man had been 
under Dr. Begbie’s observation during the last three years of his 
life; he died of fracture of the skull, resulting from a fall whilst 
in a state of intoxication. The valves of the pulmonary artery 
were four in number, and incompetent. All the other valves 
were normal and healthy. This was, most probably, a case of 
congenital defect of the valves. 

A most interesting example of the same kind, though not 
verified by autopsy, has been recorded by Professor Lebert of 
Breslau. A boy of four years, whose breathing had been em- 
barrassed from the first month after birth, had been cyanosed 
after the fourteenth month, when he began to walk; at the 
inner portion of the left third intercostal space a loud systolic 
bellows-murmur was heard; it was likewise faintly audible 
in the second and fourth interspaces, but in no other situa- 
tion. The author refers to five examples of congenital stenosis 
of the infundibulum of the right ventricle, first described by 


* Beale’s Archives of Medicine, No. 5. 
+ Medical Times and Gazette, January 1st, 1870. 
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Dittricht, which he had found recorded in medical literature, in- 
cluding one published by himself. In these latter cases he 
believes the primary disease to have been myocarditis occurring 
in utero ; in some cases he believes it to have been of syphilitic 
origin. 

Trrespectively of structural change of the orifice or the valves, 
other causes of obstruction in the pulmonary artery are occasion- 
ally met with. Thus, the pressure of an aneurism; a solid growth 
within the pericardium, as noticed by Elliotson, or in the ante- 
rior mediastinum ; or of enlarged bronchial glands, or of a solidi- 
fied lung, as observed by Latham and Da Costa, may be a cause 
of obstruction and of systolic murmur in the pulmonary artery. 

A case in which an aneurismal pouch, or, at least, one contain- 
ing blood, situate between the aorta and the pulmonary artery, 
and causing loud systolic murmur in the latter vessel by pres- 
sure, has been recorded by Dr. Flint.* 

Doctor G. W. Balfour concludes from clinical observation, that 
systolic murmur in the left second intercostal space may depend 
upon two other causes, irrespectively of disease of the pulmonic 
valves :+ (a) the propagation into the left auricular appendix of 
a mitral reflux murmur of anemic or organic origin, as first 
pointed out by Naunyn, or a murmur of mitral narrowing simi- 
larly propagated ; and (6), the pressure and flattening of the pul- 
monary artery against the anterior thoracic wall, by the systole 
of the ventricles, the left lung having been permanently retracted 
by antecedent disease, as alleged by Quincke; in this case the 
pulmonary artery would be the seat of the murmur. 

In reference to the first mentioned cause, I would only re- 
mark that a murmur of mitral reflux should be readily distin- 
guishable from all others by its special localization and diffusion ; 
and that the presystolic murmur of mitral stenosis is rarely 
audible in the second left intercostal space, and when audible 
there, it may be identified by its preceding the first sound and 
the impulse of the heart. 

As to the second alleged cause of murmur in this situation, if 
the theory upon which it is based were valid, visible pulsation 


* Diseases of the Heart, second edition, p. 248. 
+ Medical Times and Gazette, December 12th, 1874. 
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in the pulmonic area should be invariably attended by systolic 
murmur. Yet such is certainly not the case. Indeed, pulsation 
in the left second interspace, unaccompanied by murmur, is not 
uncommon in cases of mitral narrowing associated with dilata- 
tion and distention of the pulmonary artery and right ventricle, 
and to this latter condition I believe the pulsation is due. 

I have met with an example of partial occlusion of the pul- 
monary artery beyond the valves, by the pressure and ingrowth 
of a large cancerous tumor originating in the anterior mediasti- 
num, and involving the lungs.* In this case a loud systolic 
murmur was audible over the entire precordium, but most in- 
tense in the left second interspace near the sternum. 

The recorded examples of pulmonic obstructive murmur due 
to the pressure of a solidified, and preeminently of a tubercu- 
losed, lung, are more numerous. I have repeatedly met with 
such, but have kept notes of one only. A discharged soldier, 
suffering from cirrhosis of the liver and ascites, was received 
into hospital in October, 1874. It was found necessary to per- 
form paracentesis in order to relieve him from embarrassment . 
of respiration, which constituted his most urgent symptom. This 
operation was done, for the third time, on the 5th of December; 
and on that day I discovered partial dulness, with moist crepi- 
tant rales over the left front, from the nipple to the clavicle; a 
loud but soft systolic murmur existed in the internal portion of 
the second intercostal space on the same side. The area of dif 
fusion of this murmur was limited above by the second costal 
cartilage, below by the lower margin of the third, and on the 
inside, by the edge of the sternum. Solidification of the left 
lung, which was manifestly pneumonic, and the development of 
murmur, were both of recent occurrence in this case, and most 
probably in the relation of cause and effect; neither could have 
existed more than a few days, as the chest had been previously 
examined with negative results in regard both to the lungs and 
to the heart. The locality and limitation of the murmur left no 
doubt in my mind that its seat was in the pulmonary artery. 

The man died on the 20th of December. ‘The liver was in an 
advanced stage of cirrhosis, small, dense, and nodulated, the left 


* See Case 66, p. 784, and Fig. XLI. 
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lobe being dwarfed in an extreme degree. ‘The spleen was en- 
larged, the intestines united by false membrane in a few places, 
and the peritoneum dense and opaque. ‘The heart was structu- 
rally normal; the walls of the left ventricle were thick, and its 
cavity was obliterated by so-called concentric hypertrophy. The 
valves were all healthy and competent; the pulmonary artery 
and the aorta were normal as to size and structure, and they 
contained no clot. The superior lobe of the left lung was dark 
in colour, dense, and comparatively dull on percussion; it was 
non-crepitant, but floated in water. The condition was that of 
hepatized lung-structure in process of resolution.* 

A series of cases of this kind, eight in number, has been pub- 
lished by Dr. Da Costa.t The patients, all young, exhibited in- 
dubitable signs of tubercular solidification and softening of the 
upper portion of the left lung. A loud systolic murmur existed 
in the pulmonary artery; it was usually soft, but occasionally it 
was high pitched, and even musical after exertion on the part 
of the patient, loudest during expiration, and suspended by a 
full inspiration. This murmur was, in seven of the cases, limited 
to an area not larger than the bell-end of the stethoscope in the 
left second intercostal space, close to the sternum; it was not 
transmitted into the aorta or the carotids, and was accompanied 
by an accentuated second sound in the pulmonary artery. Dr. 
Da Costa believes the murmur to have been located in the left 
branch of the pulmonary artery, and to have been caused by the 
pressure of the solidified lung. 

Murmur in the pulmonary artery may result from thrombosis, 

Doctor Gee has reported the case of a young man dying of sun- 
stroke, in whom he detected a systolic murmur in the pulmonary 
artery during the last moments of life; the pulse was frequent 
and feeble, and the temperature in the axilla was 109'5 F. He 
considered that, owing to the high temperature of the body, a clot 
had most probably been formed, and impacted in the vessel.t 

Finally, murmurs in the pulmonary artery may be of hemic 


* This case has come under my notice since the paragraphs on the subject at p. 
240 were written, 

+ American Journal of the Medical Sciences,.new series, vol, xxxvii. 

{ Gustonian Lectures, British Medical Journal, March 25th, 1871. 
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origin. When due to this cause, the murmur would necessarily 
be systolic in rhythm, as in the cases mentioned at p. 240. 

Incompetency of the right sigmoid valves would be necessarily 
attended with diastolic murmur in the pulmonary artery. I have 
no personal experience of this condition, which constitutes one 
of the rarest lesions in pathology. 

According to Dr. Cheevers, it is seldom witnessed except as 
the result of injury, or as a congenital defect.* 

Doctor Bellingham maintains, that the valves of the pulmo- 
nary artery present a cribriform condition almost as frequently as 
do those of the aorta, the latter being usually affected at the same 
time; but that, owing to the shortness of the pulmonary artery, 
the feeble reaction of its walls, and in some degree likewise to 
the seat of the perforations in the valves, a murmur of reflux is 
not developed.t+ I entirely dissent from both these propositions ; 
out of many hundred hearts, exhibiting various forms of disease, 
which I have examined in the post mortem room, I have not met 
with one example of a cribriform state of the pulmonic valves, 
whilst the records of medicine show that incompetence of these . 
valves is actually attended with diastolic murmur. 

In two out of the three cases published by Dr. Ormerod, and 
likewise in Dr. Gordon’s and in Dr. Begbie’s cases (pp. 999 and 
1000), diastolic murmur existed in the pulmonary artery, and 
the valves were found incompetent. 

I have already (p. 240) pointed out the diagnostic characteris- 
tics of systolic murmur arising at the orifice of the pulmonary 
artery. I may briefly state here that it is distinguished by the 
following peculiarities, positive and negative. It is remarkably 
loud and superficial, as correctly noticed by Hope, limited to a 
small area having its centre at the sternal extremity of the left 
second intercostal space, and including the adjacent portion of 
the second and third costal cartilages, but occasionally audible 
in the interscapular space. Most frequently it is soft and blow- 
ing in quality. Negatively, it is characterized by being inaudi- 
ble to the right of the middle line of the sternum, 10 the aorta, 
and in the carotid arteries. By these negative signs 1t may be 
distinguished from a murmur of the same rhythm produced at 


* London Medical Gazette. + Diseases of the Heart, p. 280. 
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the orifice of the aorta. From the murmur of an aneurism it 
must be discriminated by reference to the positive signs of that 
disease, and especially the circumstance that the murmur of 
an aneurism, not connected with the left extremity of the arch 
of the aorta, or the descending portion of the vessel, would be 
traceable, to some extent, towards the right side; whilst, if the 
aneurism arose from the left portion of the aorta, the effect upon 
respiratory and percussion-phenomena on the left side of the 
chest would be sufficiently distinctive. 

Inadequacy of the valves at the pulmonic orifice is character- 
ized by a diastolic murmur, most frequently soft and blowing, 
and transmitted downwards in the line of the right ventricle; 
that is, towards the ensiform cartilage. From aortic diastolic 
murmur, that of pulmonary inadequacy may be distinguished, 
not only by its seat of origin being to the left of the sternum, 
but likewise, as urged by Drs. Gordon and Begbie, by the ab- 
sence of visible pulsation in the arteries. 

Lesions of the pulmonic valves can rarely be the subject of 
direct treatment, because so seldom the product of acute disease. 
When detected, defect of these valves from acquired disease is 
usually so well established, that it is, in regard to the lesion itself, 
beyond the control of medicine; such is likewise the case when 
the defect is congenital. The immediate and remote conse- 
quences which arise from it, however, namely, surcharge of the 
general venous system, and defective supply of arterial blood, 
are in some degree amenable to treatment. This must be con- 
ducted on the general principles already pointed out in the dis- 
cussion of other valvular lesions, and need not be repeated here. 


The pulmonary artery is occasionally the subject of athero- 
matous change, and also of anewrism. Of the former condition 
many examples have been published. 

Doctor Gerald Yeo has brought under the notice of the Patho- 
logical Society of Dublin, a case in which atheroma of the pul- 
monary artery and its branches throughout both lungs, coincided 
with constriction of the mitral opening and hypertrophy of the 
right ventricle.* 

* Proceedings of the Pathological Society, vol. y., part ii., p. 128. 
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Doctor Rasmussen has published a list of four cases, in which 
aneurism of a branch of the pulmonary artery caused fatal hee- 
moptysis by bursting into a cavity in the lung.* It has been 
stated by eminent authority that the pulmonary artery is liable 
to spasm under the operation of certain toxemic agents, 

Doctor George Johnson maintains that, in Asiatic cholera, 
contraction of the branches of this vessel in the lungs, from the 
irritation of the cholera poison, is of invariable occurrence in the 
stage of collapse, and that it explains at once, by reference to the 
failure of the arterial circulation, suppression of the pulse, de- 
pression of temperature, and arrest of secretion; and, on the 
other hand, by surcharge of the right chambers of the heart and 
of the systemic veins, that the blue colour of the surface would 
be accounted for on the same hypothesis. 

Doctor Lauder Brunton has discovered that the dyspncea at- 
tendant on poisoning by muscarin, the active principle of the aga- 
ricus muscarius, is due to contraction of the pulmonary arteries in 
the lungs, by which the venous side of the heart is engorged, and 


the arterial side emptied. As the best treatment of mushroom- - 


poisoning, he suggests, after the stomach has been emptied by 
means of an emetic, that Mj of the liquor of atropia (B. P.) 
should be injected hypodermically. This, as he avers, will 
promptly relax the arterial spasm in the lungs.t 


Disease of the tricuspid valves, although comparatively rare, is 
of more frequent occurrence than valvular lesions at the pul- 
monic orifice. The tricuspid valves, though structurally healthy, 
are, however, in the ultimate stages of nearly all other forms of 
organic disease of the heart, rendered incompetent by dilatation 
of the right ventricle. Hence, whilst structural alteration of 
these valves is exceptional, functional incompetence is of con- 
stant occurrence. The signs by which this is indicated have 
been already discussed (p. 238). Here it is only necessary to 
remark, that the positive signs of tricuspid inadequacy are usu- 


* Hospitals-Tidende, Nos. 9 and 18, translated by the late Dr. W. D. Moore. 
Edinburgh Medical Journal, November and December, 1868. 

+ Pamphlet, 1866. 

t British Medical Journal, November 14th, 1874. 
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ally limited to the phenomenon of venous palpitation in the neck, 
where structural alteration of the valve does not likewise exist. 

A remarkable example of general venous pulsation in con- 
nexion with tricuspid incompetence, has been recorded by Dr. 
Benson.* It is necessary to observe, that throbbing of the caro- 
tid arteries, in connexion with inadequacy of the aortic valves, 
or with extreme debility of the left ventricle, if associated, as it 
frequently is, with congestion of the right chambers of the heart, 
may be readily mistaken for intrinsic pulsation of the jugular 
veins. The distinction may, however, be easily made, by press- 
ing the finger lightly upon the distended vein above the clavicle. 
The effect of this will be to arrest the pulsation, if it be due to 
reflux from the auricle; whereas, if the pulsation be arterial, 
this expedient will have no result. It may be further remarked, 
that the true jugular pulsation is partially arrested by collapse 
of the veins during inspiration, whilst it is exaggerated at the 
acmne of expiration. The carotid pulse is in no degree influenced 
by respiration. 

The absence of murmur in cases of simple functional inade- 
quacy may be explained by reference to the debility of the right 
ventricle, which accompanies dilatation of that chamber. Mur- 
mur may, however, be developed in such cases by the engage- 
ment of a vibrating shred of fibrin in the orifice. Inadequacy 
of the valves may be likewise produced by a band of fibrin 
entangled in the tendinous chords of one or more of the seg- 
ments, and attached to the wall of the ventricle; but it is usu- 
ally unaccompanied by murmur. 

The valve-segments are, however, occasionally thickened and 
tuberculated in a degree sufficient to render them inadequate, by 
antecedent endocarditis, generally rheumatic, and coinciding with 
a similar affection on the left side of the heart. 

Acute inadequacy may likewise result from rupture of the 
valve, the papillary muscles, or the tendinous chords. Examples 
of the two former lesions have been recorded by Dr. Da Costa,+ 
and a typical case of the latter accident has been published by 


* Dublin Journal of Medical Science, first series, vol. viii., 1886. 
+ Toner Lectures, No. I1I., Washington, May, 1874. 
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the late Dr. Todd.* The symptoms and signs by which it ig 
characterized are sudden dyspnoea, with constrictive pain in the 
chest, and tendency to syncope. At a later period, engorgement 
of the liver and kidneys and general dropsy supervene. 

Doctor Todd noted repeated heematemesis as a symptom in his — 
case, and this he attributes to acute engorgement of the portal 
system, through congestion of the right auricle. In all these 
cases the accident has been the result of a sudden wrench or 
strain, and the injured structures had been presumably unsound 
when laceration occurred. os 

Murmur of systolic rhythm and of low pitch is a necessary 
sign in such cases, because the ventricle, as yet undilated, pos- 
sesses sufficient contractile force to produce it. The seat of 
maximum intensity of a tricuspid regurgitant murmur is at the 
base of the xyphoid cartilage, or slightly to the left of that point ; 
and the line and extent of transmission is upwards and to the 
right, for a distance of not more than one to two inches. | 

The limitation of transmission just adverted to constitutes the 
principal element of differential diagnosis, as between tricuspid 
and aortic murmurs of systolic rhythm ; a further but less con- 
stant element is the quality of the murmur, which, when aortic, 
is usually harsh, whilst it is soft and faint when of tricuspid 
origin, except in those cases where a vibrating thrombus may 
have modified its character. 

Tf, with amurmur of the character and area just described, 
jugular pulsation should be found to coincide, a positive diag- 
nosis of tricuspid reflux may be confidently made. 

The phenomenon of venous pulsation in the neck has been 
already discussed (p. 571). I need only remark here, that it is 
an infallible indication of tricuspid inadequacy, and, whether ac- 
companied or not by murmur, if the sources of mistaken identity 
mentioned at p. 1007 be avoided, it may be accepted as proof of 
tricuspid regurgitation. 

Valvular obstruction at the tricuspid orifice is usually associ- 
ated with a similar lesion of the mitral valve, and may be con- 
veniently discussed in that connexion. 


+ Dublin Journal of Medical Science, new series, vol. Vv. See also a case by Mr. 
Squire, Transactions of London Pathological Society, vol. xvi., 1864. 
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Coincident obstructive disease at both auriculo-ventricular ori- 
fices is of rare occurrence, yet a few well authenticated examples 
of it have been recorded. I have myself met with three such ex- 
amples. Still more rare has been the identification of the twofold 
lesion during life. Even this, however, has been accomplished 
in at least three instances. 

Narrowing of the tricuspid orifice has been associated with a 
similar condition of the mitral opening in every recorded ex- 
ample of the lesion that has come under my notice, with the 
single exception of one published by Bertin.* It is further to 
be noticed that in the great majority of the cases, the mitral 
lesion has been in excess, and in point of time, manifestly in ad- 
vance of the tricuspid. 

Bertin has recorded an example of the twofold lesion which 
came under his notice in 1814.+ The physical signs are not men- 
tioned, nor was a diagnosis attempted. 

I find recorded in the Transactions of the London and Dublin 
Pathological Societies, only nine examples of this lesion, three in 
the former, and six in the latter. The cases which have been 
published in the United Kingdom and America, arranged chro- 
nologically, are briefly as follows. _ 

In February, 1848, Doctor Quain exhibited the heart of a man, 
aged thirty-seven, who had acute rheumatism at the age of 
fifteen years. The most prominent symptoms were cough and 
heemoptysis: death occurred by syncope. The lungs were found 
tuberculous and excavated. The pericardium was adherent to 
the heart, and, in the false membrane, and likewise in some de- 
gree imbedded in the substance of the heart, a calcareous mass 
was found. The heart weighed fourteen ounces, The segments 
of the tricuspid valve were thick and opaque, and united for 
one-third of their extent, the orifice left admitting only the 
points of two small fingers. The mitral valve and the corres- 
ponding chord tendineze were thickened. The mitral orifice 
was contracted so as to admit only two fingers, and on the auri- 
cular surface of the valve were two osteoid nodules. The aortic 


" Traité des Maladies du Oeur, L VII? Observation. 
+ Opus citat., XLTXe Observation, 
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valves were thickened, and the edge of one of them was everted. 
No diagnosis of the cardiac lesions was made.* 

In January, 1850, Doctor Pollock reported the case of a 
woman, aged thirty-eight, who suffered from great dyspnea, 
with lividity and general dropsy. There was a systolic murmur, 
loudest “towards” the apex, but also audible at the base; and 
over the sternum, at the level of the third rib, a diastolic mur- 
mur was likewise heard. She never had rheumatism. The 
right auricle was found greatly dilated and thickened. The tri- 
cuspid valves were united and thickened, forming a diaphragm 
provided with a central aperture, which admitted only one finger. 
The right ventricle was reduced in size. The aortic valves were 
disorganized and incompetent, and the aorta was atheromatous. 
The mitral valves were thickened, and the orifice so contracted as 
to admit only one finger. No special diagnosis was made.t 

In January, 1852, Dr. Pye Smith submitted the following 
case: A woman, aged thirty-seven, who never had rheumatism, 
suffered from dyspneea, palpitation, and anasarca. The impulse 
of the heart was strong. A rough systolic murmur, loudest at - 
the apex, was heard, and next, a harsh diastolic apex-murmur. 
The heart weighed nine ounces. The right auricle was thick- 
ened, and enormously dilated. The right ventricle was dilated, 
and the tricuspid orifice was much contracted. The mitral orifice 
was greatly contracted, rough, and calcareous, and the attached 
tendinous chords were thickened. The aortic valves were thick, 
rough, and inadequate. The diagnosis of auriculo-ventricular 
narrowing was not made.t 

In 1862 Professor Gairdner made an all but positive diagnosis 
of tricuspid narrowing in the person of a man, aged twenty years, 
who suffered no inconvenience from his disease, except the slight 
amount arising from pulsation of the jugular veins. A presys- 
tolic (“auricular-systolic”) murmur was detected, and upon this 
the diagnosis was based.§ The patient died in 1872, and the 
heart was exhibited by Dr. Gairdner at one of the sectional 


* Transactions of the Pathological Society of London, vol. i. 
+ Ibid., vol. ii. 

+} Tbid., vol. iii. 

§ Clinical Medicine, 1862, p. 602. 
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meetings of the British Medical Association in London in the 
following year. It confirmed his diagnosis, in so far as that an 
obstacle to the entrance of blood actually existed at the tricus- 
pid orifice ; this, however, arose, not from stenosis or from valve- 
lesion of the orifice, but from the presence of a globular tumor 
which was attached by a pedicle within the auricle, and floated 
down upon the orifice after the manner of a ball-valve. This 
extremely interesting and unique example of disease at the tri- 
cuspid opening does not strictly belong to the category of ob- 
structive lesions of the tricuspid valve, although closely allied 
with them by symptoms and physical signs; the absence of co- 
incident disease at the mitral orifice constitutes, therefore, no 
exception to the statement above made, in regard to the all but 
constant association of mitral with tricuspid obstruction. 

In December, 1862, Dr. Stokes exhibited before the Patholo- 
gical Society of Dublin, the heart of a female, aged twenty. The 
patient never had rheumatism. There had been great variability 
in the sounds of the heart, and intermittent cyanosis. She was 
subject to headache and palpitation. A systolic murmur, loud- 
est at the right side of the heart, was occasionally present; it 
was, however, frequently absent, and a diastolic murmur was 
occasionally heard. The erect posture increased in an especial 
manner the variability of the murmur. A month before the 
patient’s death, the murmur was often observed to be presystolic. 
The carotid arteries pulsated visibly, especially that of the right 
side, and most strongly in the recumbent posture, and there was 
a venous thrill at the root of the neck. A murmur was like- 
wise audible in the carotid arteries, and in the left scapular 
region. At the junction of the third costal cartilage with the 
sternum, on the right side, a prolonged systolic murmur existed, 
which was followed by the sounds of the heart. Death took 
place suddenly by rupture of an intracranial aneurism; and 
whilst the patient was in articulo mortis, a substitutive diastolic 
murmur was heard. The aortic valves were utterly disorganized ; 
the mitral valves were also diseased, and the mitral orifice was 
contracted to the diameter of 5x5 lines. The tricuspid valves 
were partially coherent, reducing the diameter of the tricuspid 
orifice to 7x6 lines, The heart weighed twenty-five ounces, 
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In the foregoing case, an approximate diagnosis was made; a 
presystolic murmur, which was localized at the right side of the 
heart, was identified.* 

In April, 1867, Dr. James Little exhibited before the Patholo- 
gical Society of Dublin the heart of a female, aged twenty-three, 
who for thirteen years previously had been out of health, and for 
the last six months especially had suffered from an affection of 
the chest. The feet were swollen, and the patient had cough, ac- 
companied with dyspnoea and lividity. Evidence of pulmonary 
emphysema with bronchitis existed. Owing to the extreme re- 
spiratory distress, a satisfactory examination of the chest was 
not made, and no murmur was detected. The right auricle was 
found to be dilated and thickened, and the right auriculo-ventri- 
cular opening reduced to the diameter of the point of the index 
finger, The left auriculo-ventricular opening was likewise much 
contracted, but not to an unequal degree with the right. The 
aortic valves were slightly incompetent. No diagnosis as to the 
state of the heart was attempted in this case.t 

Doctor Balthazar Foster, in the year 1868, observed and re- 
ported a case in which he had made the positive diagnosis of 
tricuspid narrowing.t A murmur of presystolic rhythm was 
detected at the base of the ensiform cartilage; it was, however, 
loudest to the right of that point, was propagated faintly to the 
base, but scarcely, if at all, to the apex of the heart. ‘There was 
pulsation of the jugular veins, recognised as of presystolic 
rhythm, and fremitus accompanied the murmur at the ensiform 
cartilage. On post mortem examination, the tricuspid orifice was 
found to be greatly contracted; the mitral opening was likewise, 
but in a less degree, narrowed. 

Doctor Foster remarks that in cases of tricuspid stenosis 
general venous congestion is greatly in excess of pulmonic. 
Such is certainly the case, and it constitutes an accessory symp- 
tom of much value. 

In July, 1869, an example of the twofold lesion came under 
my notice. A presystolic and a systolic murmur existed at the 


* Proceedings of the Pathological Society of Dublin, new series, vol. ii., part i. 
+ Ibid., vol. iii., part ii. 
Clinical Medicine, 1874, p. 324. 
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apex, and the diagnosis of mitral obstruction and regurgitation 
was made. No murmur was detected elsewhere, and tricuspid 
obstruction was not suspected. After death, extreme mitral nar- 
rowing was found to exist; the tricuspid orifice was likewise 
partially contracted.* 

Doctor Cryan exhibited a remarkable example of the double 
lesion in February, 1870. The subject was a female, aged 
twenty-five. Dr. Cryan made the diagnosis of mitral obstruc- 
tion and regurgitation ; he also diagnosed tricuspid regurgitation, 
but did not identify tricuspid obstruction. The following re- 
mark, which is of the utmost importance in regard to diagnosis, 
was made by Dr. Cryan: “We could distinguish two seats or 
centres of murmur, one at the left apex of the heart, and the 
other at the junction of the fifth right costal cartilage with the 
sternum.’ 

Doctor Flint, whilst declaring that a tricuspid direct murmur 
is “one of the rarest curiosities of medical experience,” states - 
that he has met with one example of it. The case was of a 
complex character, including obstruction at the mitral, tricuspid, 
and aortic orifice. Doctor Smyth, of Brooklyn, by whom the 
patient, a young woman, was ordinarily treated, made a pre- 
sumptive diagnosis of double auriculo-ventricular narrowing, 
from having heard a presystolic murmur “not only around the 
apex, but at, and to the right of, the ensiform cartilage.”+ 

In January, 1871, I submitted to the Pathological Society of 
Dublin the details of another case of this kind. The patient was 
a man, aged twenty-three. There was advanced disorganization 
of the aortic and the mitral valves, involving both obstruction 
and regurgitation at the respective orifices, all of which had been 
diagnosed. But, in addition, there was tricuspid narrowing, 
which had not been recognized. 

In reference to this case, I remarked that, “diagnostically the 
case is of considerable interest. It is perfectly novel to me, and, 
with the light it affords, I should now have no difficulty in di- 
agnosing, in a similar case, the existence of constriction of the 


* See Case 110, p, 939. 
+ Proceedings of Dublin Pathological Society, new series, vol. iv., part ii., p. 144, 
ft A Practical Treatise on the Diseases of the Heart, second edition, p. 240. 
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two auriculo-ventricular openings. The point on which the di- 
agnosis turns is this, that whereas the murmur of mitral con- 
striction is always at the apex of the heart, and, in the great 
majority of cases, strictly limited to the area of the mitral open- 
ing, in this case a murmur of the same rhythm was audible to 
the left of the sternum. Between these two points there was a 
portion of the chest over which no murmur was distinctly 
audible.*” 

In April, 1872, Dr. Cryan submitted the particulars of another 
case in which, from the presence of systolic murmur at the apex, 
and turgescence, with systolic pulsation of the jugular veins, the 
diagnosis was made, of “ mitral insufficiency, combined, 7m all 
probability, with contraction of the mitral orifice; tricuspid re- 
gureitation, due probably to dilatation of the right auriculo-ven- 
tricular opening ; hypertrophy, and dilated heart.” Both auri- 
culo-ventricular orifices were found to be much contracted, the 
left in a greater degree than the right; the heart was globular, 
and weighed eleven ounces.t 

The report of the following case, the seventh recorded in Dub-, 
lin, was communicated by me to the Medical Society of the King 
and Queen’s College of Physicians, in March, 1874. The morbid 
specimen was, at the same time, exhibited to the members of the 
Society. A woman, aged twenty-five, for many years out of health, 
suffered from cough, hemoptysis, great dyspnoea, and cedema of 
the lower limbs. There was congestion of the face and neck, and 
great turgescence of the jugular veins. A presystolic murmur 
was detected at the apex of the heart, which pulsated to the left 
of the nipple-line. A murmur of the same rhythm, but harsher, 
was heard near the left margin of the sternum, in the fourth in- 
tercostal space. Ata point intermediate to these two seats of 
murmur, neither was distinctly audible. The diagnosis of both 
mitral and tricuspid obstruction was made, and confirmed by the 
autopsy.t 

In November, 1872, a man, aged twenty-five, the subject of 
double auriculo-ventricular contraction, was admitted into hos- 

* Proceedings of the Dublin Pathological Society, vol. iv., part iii. 
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+See Case 116, p. 956. 
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pital forme. He came fiom a distant part of the country to 
obtain relief from palpitation and weakness. He had never had 
rheumatism, and his health had been good up to six months 
previously. Since then, he had repeatedly spat blood. 

There was no cedema, cough, or dyspnoea, and no engorgement 
of the cervical veins. He frequently sighed, ‘and declared he 
experienced relief from the act. The pulse, in the radial artery, 
could not be registered, owing to its extreme weakness and irreg- 
ularity. The pulsations of the heart, which were likewise irreg- 
ular, numbered 120 in the minute. The apex-pulsation was 
felt in the nipple-line and fifth interspace. At this point a 
presystolic fremitus was felt, and a loud and harsh presystolic - 
murmur was heard. This latter was loudest at two points; 
namely, at the apex, and two inches to the inner side of, and 
somewhat below the left nipple. The second sound was not 
double or accentuated. 

The man’s health improved under treatment with iron, digi- 
talis, and strychnine; but the sighing continued, and the physi- 
cal signs were as above described at the date of his discharge, a 
fortnight after admittance. I have not since heard of him. The 
diagnosis of the double lesion was made from the existence of 
two distinct seats of murmur, accompanied with fremitus.* 

A fifth example of auriculo-ventricular narrowing, on both 
sides of the heart, came under my notice in July, 1874. The 
patient was a woman, aged fifty-six, suffering from dyspnoea and 
cedema, and subject to hemoptysis. The face and neck were 
congested, and more so after exertion ; they were usually swollen 
in the morning. A presystolic murmur existed at the apex, and 
a murmur of the same rhythm was heard in the fourth inter- 
space, near the left margin of the sternum.t The diagnosis was 
made, as above mentioned; but the opportunity for testing its 
accuracy by post mortem examination, was happily not afforded, 
as the poor woman improved somewhat under treatment, and 
left hospital after a fortnight’s residence, to resume her duties as 
a midwifery nurse. 

It would seem that Hope had not met with an example of 


* See Case 52 in Table XI, 
{ See Case 15 in Table XII. 
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tricuspid narrowing. M. Aran has declared that he himself had 
not.* 

In 1868, M. Raynaud questioned the possibility of making the 
differential diagnosis of tricuspid obstruction. He says: “As to 
morbid sounds of diastolic and presystolic rhythm, we are not 
convinced that they can be referred, with certainty, to the right 
side of the heart, and we even doubt that the right auricle pos- 
sesses sufficient force to produce a murmur immediately preced- 
ing the ventricular systole.” He adds: “What well-informed 
practitioner, then, will be bold enough to say, ‘This belongs to 
the right, and that to the left heart ?’”++ 

Amongst the preceding cases will be found at least three, 
which supply an affirmative answer to this query. These three 
cases establish, beyond question, the practicability of distinguish- — 
ing between mitral and tricuspid presystolic murmur. 

In reference to treatment, I would only remark that, in addi- 
tion to the measures recommended in cases of mitral obstruction, 
all of which are applicable to the double lesion, the abstraction 
of a few ounces of blood from the arm would afford at least. 
temporary relief to the state of high venous tension which exists 
in the latter cases. 


Disease of the coronary arteries, consisting in atheromatous 
change or calcification of their coats, has been met with most 
frequently in connexion with similar changes at the root of the 
aorta, involving the valves, the walls of the vessel, or both. It 
has been likewise witnessed very frequently in cases of fatty de- 
generation of the heart. 

Doctor Quain found the coronary arteries more or less altered 
and obstructed in 13 out of 33 cases of fatty degeneration re- 
corded by him, and in 1 case (26, series I.), the branch of supply 
from the coronary artery to the only portion of the heart which 
exhibited fatty metamorphosis, was completely calcified} The 
connexion between disease of the coronary arteries and fatty de- 
generation of the substance of the heart, may be readily ex- 


* Archives Générales de Médecine, tom. xv®, 1842. 
+ Dictionnaire de Médecine et de Chirurgie, tom. viiie, p. 643. 
{ Medico-Chirurgical Transactions, vol. xxxiii. 
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plained by reference to the impairment of cardiac nutrition to 
which disease of these vessels must lead, on the assumption, 
which cannot be disputed, that fatty transformation of muscle is 
an atrophic change. Similar results may, however, follow from 
simple obstruction of the coronary arteries at their origin, by 
pea rcous deposition in the sinuses of Valsalva. I think it may 
be assumed, even in the absence of disease of the coronary arte- 
ries, or occlusion of their orifices, that fatty disease of the heart is 
the direct result of a feeble circulation through these vessels, in 
cases of primary dilatation and atheroma of the first portion of 
the aorta. In such cases the coronary circulation, which depends 
mainly, if not entirely, upon the recoil of the aorta, fails, owing 
to the rigid and inelastic state of the walls of that vessel. 
Thrombosis of the coronary arteries may occur in cases of 
parietal disease of these vessels, and become the cause of acute 
fatty transformation of the heart. Calcification of these vessels 
has been regarded as the essential cause of angina pectoris; but 
this doctrine is too exclusive, and is not admitted by modern 
pathologists. 





WEHICO-CHIRURCICAL SOCIETY 


CHAPTER VIII. 
FORMATION AND MIGRATION OF BLOOD-CLOTS. 


THROMBOSIS of the heart, or the formation during life of clots or 
so-called polypi within its chambers, consisting of separated fibrin 
and blood corpuscles in a more or less altered condition, may 
occur as a consequence of: (a) The admixture with the blood of 
foreign matters in a state of minute division, or of organic fluids 
in process of septic change ;* (6) Hyperinosis, as in acute rheu- 
matism; (c) High pyrexia, as in the early stage of scarlatina;+ 
(d) Retention of excreta, as in chronic renal disease ;t (e) Pyae- 
mia; (f/f) Leukemia; and (g) Protracted death struggle in car- 
diac, renal, or pulmonary disease.§ 

Doctor Bristowe concludes that “sex and age have no obvious 
influence on the formation of cardiac thrombi; that they occur 
in all the cavities of the heart, but most frequently in the left 
ventricle, and least frequently in the left auricle; that they 
affect, with scarcely an exception, those parts of the cavities 
which are out of the direct line of the circulation, and are 
always fixed by being entangled amongst the inequalities of sur- 
face; that they are met with, almost exclusively, in those forms 
of disease in which the process of death is, as a rule, protracted ; 
that their arrangement, form, and microscopic characters seem 
to show that (excluding one or two unusual cases) they consist 
merely of blood which has coagulated during life, and has un- 
dergone those changes alone which clots elsewhere in the living 
body are liable to undergo; that they are the result of spon- 
taneous coagulation of blood in the heart’s cavities, at a variable 
period anterior to death, but occurring at a time at which the 


* Mr, Savory, St. Bartholomew's Hospital Reports, vol. i. 

+ Dr. John Harley, Medico-Ohirurgical Transactions, vol. lv. 

+ Dr. Bristowe, Transactions of Pathological Society of London, vol. vii., and Dr. 
John Ogle, ibid., vol. xiv. 

§ Bristowe, loco citat, 
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patient is in a moribund condition, or in a condition of threaten- 
ing dissolution.* 

These masses consist mainly of fibrin more or less completely 
separated from the other constituents of the blood, and exhibit- 
ing various shapes, according to the size to which they have 
attained, and the positions which they occupy. Most frequently 
they are smooth on the surface, and of a light buff tint, but occa- 
sionally the colour is nearly white. When small, they may be 
ribbon-shaped, the band extending from the auricular appendix, 
where it is firmly attached to the pectinate columns, or to a 
dense mass of the same structure there impacted, through the 
auriculo-ventricular opening into the ventricle, and sometimes 
from the ventricle into the pulmonary artery or the aorta. This 
band not unfrequently renders the respective valves incompetent 
by being entangled in their edges, or in the tendinous chords; it 
occasionally, though rarely, takes origin from the apex of either 
ventricle, proceeding thence towards the arterial orifice, or into 
the artery. Thrombi of this figure usually coincide with coloured 
coagulum, and are blood-stained on the surface ; but their struc- 
ture is fibrinous and uniform throughout. Occasionally the auricle 
or ventricle on either side of the heart is all but completely 
filled by a large thrombus, which has assumed the shape of the 
cavity, forming a perfect but reduced cast of it, and leaving only 
a narrow interspace on the surface through which an imperfect 
circulation is still maintained. 

I have seen both the right chambers and the tricuspid orifice 
occupied in this manner, whilst the left cavities contained some 
detached clots and flakes. Massive thrombi of this kind consist 
of a shell of decolorized fibrin, from half a line to a line thick, 
and a soft and grumous parenchyma, composed of the débris of 
fibrin and blood corpuscles, and usually tinted red. 

Doctor John Ogle has found in these bodies “amorphous mo- 
lecular and fatty material, imperfect cellular, nuclear, and fibril- 
lary forms, with compound granular corpuscles.”+ Within a 
short time, as a consequence of disintegration and putrefactive 
change, the contents may assume the appearance and the con- 
sistence of pus; and, as Dr. Ogle surmises, they may be diffused 


* Loco citat, + Loco citat. 
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in the circulation by rupture of the cyst, and so give rise to 
symptoms of pyzmia. That the contents of cystic thrombi 
within the heart are never truly purulent, may be now regarded 
as proven. 

Smaller bodies, composed of fibrin in process of change, and 
presenting various figures, are constantly found in the heart, even 
where no obvious symptoms have been attributable to their pre- 
sence; such are flakes and bands of fibrin attached to the papil- 
lary muscles and tendinous chords, and floating loosely in the 
cavity ; small irregular bodies of a solid but friable structure, 
impacted in the recesses between the fleshy columns; nodular de- 
posits upon the valves; and pedunculated globular masses, from 
the size of a pea to that of a walnut, suspended from some portion 
of the wall, as described by Laennec.* The thrombus may con- 
sist in a thick lining of precipitated fibrin, extending throughout 
both the right chambers, and forming a hollow cast of them, 
through which the blood had circulated.+ 

I believe the right chambers of the heart are by many de- 
grees more frequently the seat of thrombosis than the left . 
chambers ; a difference for which the less degree of muscular de- 
velopment, and the greater liability to stasis on the right, as 
compared with the left side of the heart, will supply an adequate 
explanation. Of the 44 fatal cases of valvular lesion given in 
Table X. (p. 815), 24 exhibited thrombosis on the right side of 
the heart, and 12, thrombosis on both sides. In no instance was 
the left side alone thrombosed. 

I have witnessed cardiac thrombosis more frequently in con- 
nexion with dilatation and debility of the right chambers of the 
heart than with any other condition. Obstruction on the left 
side of the heart, and pulmonary emphysema with chronic bron- 
chitis, issuing in dilatation and distention of the right chambers, 
have furnished the greatest number of examples. The two 
essential conditions for precipitation of fibrin from the circulat- 
ing blood are herein supplied; namely, stasis, and a rough sur- 
face. 

Inrespectively of symptoms, most valuable evidence of the 


* “Végétations Globuleuses,” Zraité d’Ausculation Médiate, tom. ii., p. 630. 
+ See Case 110, p. 939. 
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ante mortem formation of these bodies is occasionally furnished 
by their configuration and surface marking. An impression of 
the aortic valves, in a state of partial closure, has been found by 
Sir Dominic Corrigan upon a thrombus extending from the left 
ventricle into the aorta.* . 

I have frequently observed a similar condition of the clot en- 
gaging the aortic orifice, and likewise the mitral and tricuspid 
openings. 

The symptoms of cardiac thrombosis are, in many cases, suf- 
ficiently pronounced to warrant a positive diagnosis. It must, 
however, be added, that in the majority of instances the evi- 
dence available during life will admit of a presumptive diag- 
nosis only; this observation applies to the cases in which bands 
or small masses, not implicating the valves or the orifices, have 
been formed. 

Extreme thrombosis of the right chambers may be confidently 
diagnosed from the following symptoms occurring in a case of 
chronic pulmonary or cardiac disease: Reduction in volume, and 
increase in the rate of the pulse; faintness; orthopncea, charac- 
terized by a struggle for breath, without difficulty of breathing 
(air freely enters the lungs, but it does not satisfy the besoin de 
respirer) ; tumultuous and irregular action, with occasional inter- 
missions of the heart, feeble impulse according to Richardson,+ 
and partial or complete suppression of the sounds on the right 
side. The area of precordial dulness is extended to the right; 
the respiratory sound is full, and even sonorous. The nares are 
dilated, the chest heaves with inspiration, whilst the patient is 
agitated, moans, and craves for air;t the veins of the neck are 
turgid, the features anxious and livid, and the surface cold, and 
often humid with perspiration.§ 

The symptoms of clot on the left side of the neath are of a less 
distinctive character. Richardson avers that the sounds are faint 
or suppressed on the left, though audible on the right side, 
whilst the impulse is heaving and tumultuous. I am not ina 


* Proceedings of the Pathological Society of Dublin, new series, vol. ii., part i. 
+ Medical Times and Gazette, November 21st, 1868. 

{ “Summe anxietates’’ of Van Sweiten. 

§ See Case 106, p. 927; also Cases 107, p, 982; and 111, p. 942. 
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position either to confirm or deny the accuracy of this obserya- 
tion. The weakness of the radial pulse, however, contrasts with 
the strength of the cardiac impulse, whilst the signs of pulmo- 
nary congestion are well pronounced, and often associated with 
hemoptysis. 

On either side of the heart, a small and floating thrombus, en- 
gaged in one of the orifices, may give rise to a systolic murmur 
of a more or less musical character. 

The treatment of thrombosis of the heart must be preventive 
rather than curative. Whilst we cannot hope to effect solution 
of the clot already formed, we may succeed in preventing its 
further growth by medicine. Alkalies afford the best, although 
a doubtful prospect of accomplishing the latter object. 

Doctor Richardson proposes to give, at short intervals, Nx 
doses of the liquor ammonic, in an ounce of water; whilst Pro- 
fessor Gerhardt prefers bicarbonate of soda, which he administers 
by inhalation, as a more direct mode of introducing it into the 
heart. The solution used by Gerhardt contains from ‘a-half to 
one-and-a-half per cent. of the salt, and the results, as reported 
by him, are encouraging.* 

Thrombosis of the artertes and veins is of rare occurrence in the 
absence of local inflammation of the walls of the vessels; and in 
these exceptional instances it is usually secondary to an im- 
pacted embolus. 

Doctor Liddel, however, thinks that arterial thrombosis may 
result from an excess of fibrin, or of white corpuscles, in the 
blood; or from atheromatous or calcareous change in the coats 
of the vessels. 

I have occasionally seen a deposit of fibrin upon the internal _ 
surface of the aorta, where roughened and fissured in the process 
of atheromatous transformation ; but in most instances there has 
been local dilatation of the vessel in the seat of the deposit. 

Thrombosis of the veins usually depends upon phlebitis in the 
seat of the clot. Uterine phlebitis, consecutive to parturition, is 
the most frequent cause of it; hence it is usually exhibited in the 


* Deutsches Archiv. fiir Klinische Medicin, vol. v., p. 207, summarized in The Dub- 
lin Quarterly Journal of Medical Science, May, 1869, p. 421. 
+ American Journal of Medical Science, January, 1873. 
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femoral and internal saphena veins. This is true, not only of the 
post partum form of venous thrombosis, but likewise of this affec- 

tion arising from other causes, owing to the tendency to stasis in 
the veins of the lower limbs, as compared with the other portions 
of the body. These vessels are unfavourably circumstanced in 
regard to their circulation, not only by having to sustain the 
weight of the column of blood in the iliac veins and the inferior 
cava, and to propel their contents against gravity in the upright 
posture, but also by the casual obstruction to which they are liable 
from pressure within the abdomen, from stasis in the lungs, or in 
the right chambers of the heart. 

The cerebral sinuses and veins are, next after the veins of the 
lower extremities, the most liable to thrombosis. This arises, 
most probably, from the slowness and equability of the circula- 
tion, which results from the absence of direct atmospheric pres- 
sure within the cranium. 

The gravity of venous thrombosis depends upon the danger of 
consecutive embolism, the seat of which, when the systemic veins 
are engaged, is the right side of the heart and the pulmonary 
artery. 

Phlebitic thrombosis may arise, not only from mechanical in- 
jury to the veins, and the direct introduction of septic poisons 
into those vessels, as occurs in the female after parturition, but 
likewise from the operation of certain morbid agents developed 
in the blood itself, or from changes of its constitution. 

Doctor Tuckwell has recently published three cases of phlebi- 
tis, followed by embolism of the pulmonary artery, in gouty sub- 
jects, produced, as he believes, by the operation of the morbific 
element of gout in the blood.* Sudden death occurred in two 
of these cases; in one of the latter the internal saphena and the 
femoral veins of one limb were found to have been the primary 
seat of inflammation and coagulation ; the man, who was gouty, 
was convalescent when he ieeicently got out of bed, and, “in 
the act of bending his thigh to get into bed, he broke off a large 
piece of the clot in the femoral vein, which rushed into the left 
pulmonary artery, and suddenly deprived him of the use of his 


* St. Bartholomew's Hospital Reports, vol. x., 1874, 
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left lung,” the right lung having been previously and universally 
infarcted, as shown by the autopsy. The femoral vein, the right 
ventricle of the heart, and the left pulmonary artery, were occu- 
pied by separate portions of a large cylinder of solid fibrin, the 
broken ends of which accurately fitted to one another. In the 
third case, typhoid or pyzemic symptoms were developed, which 
were supposed to have arisen from blood-poisoning by disinte- 
gration of the clot; the patient ultimately recovered. 

A case of pulmonary embolism, consecutive to phlebitis of the 
internal saphena in a pregnant female, has been published by 
Mr. Brudenel Carter. Improvement did not take place, as usual, 
after confinement, and the patient soon after died quite sud- 
‘denly. A clot was found in the pulmonary artery.* 

Doctor Tuckwell+ also furnishes, in the same article, the par- 
ticulars of two cases of chlorotic venous thrombosis, one in the 
lower extremities, and the other in the cerebral veins and the 
sinuses of the dura mater. In the latter, which was suddenly 
- fatal, nearly all the sinuses and veins of the right hemisphere 
of the cerebrum were found full of coagulated blood; extravasa- . 
tion and softening, to a slight extent, had likewise taken place. 

A case similar to that last mentioned has been reported by Dr. 
Andrew.{ Severe and persistent headache, followed by coma, 
were the chief symptoms in both these cases. 

I have met with examples of venous thrombosis of the lower 
limbs in the last stages of pulmonary phthisis. The following is 
an example of this kind. John B., aged twenty-seven, a coal 
heaver, was received into hospital in May, 1869. He had been 
intemperate, and five months previously he was first taken ill 
When admitted, he was suffering from dyspnea, with cough 
and expectoration. Both lungs exhibited signs of extensive 
tubercular softening. A few days after admittance, he com- 
plained of pain in the calf of the right leg, the limb became 
swollen, and likewise tender in the course of the femoral 
vein. On the 9th the entire limb was livid, greatly swollen 
and very tender, the femoral vein in Scarpa’s triangle, was rigid 

* Medical Press and Circular, April 17th, 1872. 


+ Loco citat. 
+ Reports of Pathological Society of London, vol. xvi. 
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and knotty, whilst the femoral artery pulsated strongly in the 
same situation; the temperature of the limb was not de- 
pressed. 

The man died soon afterwards, but without having exhibited 
symptoms of embolism. The right femoral vein was found full 
of decolorized and solid fibrin, which was firmly attached to the 
coats of the vessel to the extent of two inches. No other parts 
were examined. In all such cases, Dr. Tuckwell very properly 
insists upon the necessity for rest and immobility in the recum- 
bent posture; sudden flexion of the limb should be especially 
avoided. 

Embolism, or the migration of clots within the blood-vessels, is 
a subject which has been recently studied with great earnestness, 
and has yielded most remarkable results. Many cases of sudden 
death, and still more numerous examples of sudden hemiplegia 
without loss of consciousness, and of instantaneous loss of vision 
in one eye without previous disease of the organ, which, under 
the pathology of thirty years ago would have been totally inex- 
plicable, may be now demonstrably traced to this accident. 

Professor Trousseau* has assigned to Legroux the merit of 
haying been the first to enunciate this doctrine. To him is due 
the honour of its revival only ; for, as shown by Dr. Walshe, Van 
Swieten had anticipated him by more than half a century. After 
the observations of Legroux (1827), came those of Allibert (1828), 
Louis and Lediberder (1837), and Baron (1838).- Virchow has 
investigated the subject with his customary exhaustiveness,} but 
the late Dr. Kirkes was the first to establish conclusively the 
connexion between valvular disease of the heart and embolism.§ 
He published, in 1852, three cases of suddenly developed hemi- 
plegia consecutive to cardiac disease. In all three the lesion was 
valyular; mitral alone in two; mitral aortic and tricuspid in 
one. The valves, in each of these instances, were studded with 
fibrinous deposits, in the form of vegetations or flakes. The 
middle cerebral artery of either side was found plugged with 


* Clinical Lectures, Sydenham Society’s edition, vol. iii., p. 414. 
+ Walshe, Diseases of the Heart, fourth edition, p. 451. 

{ Froriep’s Neue Notizen, 1846, see p. 910. 

§ Medico-Ohirurgical Transactions, vol. xxxv., 1852. 
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fragments of fibrin in all these cases, and the corpus striatum 
and adjacent portions of the brain were softened. The renal and 
splenic arteries were likewise plugged. In a fourth case, a sac- 
cular aneurism of the left ventricle existed; the sac was filled 
with laminated fibrin, the splenic artery was plugged, and the 
spleen and kidneys exhibited patches of capillary infarction. 

Doctor Bristowe has given the particulars of seven cases of 
plugging of the cerebral arteries, in two of which it was due to 
detachment of fibrin from diseased cardiac valves.* 

Doctor Hughlings Jackson has published several examples of 
hemiplegia in connexion with valvular disease of the heart, in 
which he had diagnosed cerebral embolism.+ 

Of 37 cases under Dr. Hammond’s care, in which cerebral em- 
bolism had been diagnosed, organic disease of the heart existed 
in all except one; and in 7 of these cases, in which the body 
was examined after death, the left middle cerebral artery was 
found to be the seat of an embolus.t 

From the records of the Pathological Institute of Berlin (1868- 
71), it appears that emboli existed in 29 per cent. of all the cases 
of endocarditis; in two or three instances they originated on the © 
right side of the heart, and produced infarction and abscess in the 
lungs, chiefly in the inferior lobes; in 26 per cent. of the cases 
the emboli were derived from the left side of the heart; and of 
these, the mitral valves alone were found to have been their 
source in the proportion of 87 per cent., and both the mitral and 
the aortic valves in the proportion of 49 per cent. The kidneys 
were the seat of embolism in the proportion of 75 per cent.; the 
spleen, 51 percent. ; the brain, 20 per cent. ; the intestinal tract 
and liver, 7 per cent.; the skin, 5 per cent.; the spinal cord, 3 
per cent.; and the thyroid body and the eye in a somewhat less 
proportion.§ 

Doctor Olaf Page, of Valparaiso, has published the case of a 
young man, the subject of organic disease at the aortic orifice, in 
whom sudden loss of vision was found, on post mortem examina- 


* Transactions of Pathological Society of London, vol. x. 

+ Clinical Lectures and Reports of the London Hospital, vol. i., 1864. 
t A Treatise on the Diseases of the Nervous System, 1871. 

§ Ldinburgh Medical Journal, July, 1873. 
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tion, to have been due to embolism of the retinal artery ; the left 
middle cerebral artery was likewise plugged.* 

An example of embolism of the right axillary artery, consecutive 
to thrombosis of the left auricle or ventricle in a chlorotic female, 
free from organic disease of the heart, is given by Dr. Tuckwell ;+ 
gangrene of the fingers took place, but the patient recovered. 

Amongst the cases of valvular disease recorded in the preced- 
ing pages of this work, 136 in number, 13 examples of hemi- 
plegia will be found. which were clearly of embolic origin. Of 
these, 8 were on the right side of the body, and 5 on the left; 
the mitral valves alone were the seat of disease in 7 instances ; 
both the mitral and the aortic valves, in 4; and the aortic valves 
alone, in 2 cases. I have met with only one example (No. 13, 
Table XII.) of sudden loss of vision from thrombosis, with re- 
tinal hemorrhage. It would thus appear that the liability to 
embolic hemiplegia is much greater in connexion with mitral 
than with aortic valve disease. I may add, that this liability 
attains its maximum in cases of mitral stenosis. 

Plugging of the peripheral branches of the internal carotid 
artery, by migratory clots detached from the valves of the heart, 
is readily explained by reference to the direct route of transit 
which that vessel supplies for these bodies. Hence, the frequent 
implication of the brain and the eye. It is, however, remarkable, 
and at present inexplicable, that the left hemisphere of the cere- 
brum, and the left eye, should be more frequently the seat of 
these lodgments than the right; yet so it iss In my 13 cases, 
the proportion of left cerebral thrombosis to right was as 8: 5. 

The middle cerebral artery, being the largest and the most 
direct of the terminal branches of the internal carotid, is most 
frequently the seat of the plug; next, in the order of frequency, 
are the anterior cerebral, and the ophthalmic. 

The mechanical result of plugging in the cerebral or retinal 
arteries is similar to that exhibited in the lungs from embolism 
of the branches of the pulmonary artery (p. 910); namely, vascu- 
lar engorgement and extravasation on the distal side of the clot.t 

* American Journal of Medical Science, January, 1874. 
++ Case 7, loco citat, 


t See Case 111, p, 942 
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The gravity of the effects of this local disorganization must be 
necessarily proportionate to, (a) the delicacy of structure, (6) the 
importance of function, and (c) the inadequacy of the collateral 
circulation of the part. In the portion of the brain usually 
affected by an embolus, namely, that supplied with blood by the 
middle cerebral artery, and in the retina, these three conditions 
represent a maximum quantity. Hence, suspension and subse- 
quently loss of the function of the corpus striatum and the ad- 
jacent portion of the cerebrum, from blocking of the middle 
cerebral artery ; hence, likewise, similar results in the eye, from 
embolism of the central artery of the retina. 

Professor Trousseau believed that mere occlusion of the middle 
cerebral artery will not afford an adequate explanation of the 
results which are apparently connected with it, and that the 
pressure of the clot upon the cerebral substance must be re- 
garded as an important factor.* But the position and the mi- 
nuteness of the clot render the latter view inadmissible, whilst 
the absence of a collateral circulation in the portion of brain 
substance supplied by the middle cerebral artery, as correctly 
pointed out by the late Dr. Kirkes, renders the changes consecu- 
tive to closure of this vessel quite intelligible. Complete resto- 
ration of structure and of function may take place by early 
disintegration of the plug, but experience shows that such a 
result is exceptional.t I have witnessed partial, but never com- 
plete, restoration of motion and of vision in cases of embolic 
hemiplegia and amaurosis. It is worthy of remark, that the 
paralysis resulting from cerebral embolism affects motion only ; 
sensibility is unimpaired, and the paralyzed limbs are, in many 
cases, even hyperesthetic. 

Capillary embolism, or infarctus, due to impaction of pulver- 
ized fibrin in the extreme vessels of a part, is usually attended 
with less grave consequences than embolism of the larger vessels, 
owing to the very limited district of tissue which it affects. It 
is most probable that the occurrence of transient vertigo and loss 
of vision, with inability to maintain the erect posture, or even 
momentary loss of consciousness, so frequently witnessed in con- 
nexion with valvular disease on the left side of the heart, is due 


* Opus citat., vol. iii., p. 415. + See Case 88, p. 868. 
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to capillary embolism of the brain by the detachment of detritus 

from the diseased valves.* Hemiplegia, of greater or less dura- 

_ tion, accompanied by impairment or loss of speech and of me- 
mory when the lesion is located in the left side of the brain, is 
occasionally the result of infarction of the cerebral capillaries ; 
Case 100 (p. 887) affords a probable example of this kind. 

Embolism of the pulmonary artery and its branches has been 
already discussed in regard to its pathology (p. 910). The mi- 
gratory clot is derived, most frequently, from the right side of 
the heart, and is consecutive to cardiac thrombosis; it is occa- 
sionally the result of detachment of a clot from an inflamed vein, 
as previously shown (p. 1023). The gravity of the symptoms of 
pulmonary embolism will depend upon: (a) the order of the ves- 
sel engaged ; (0) the size of the plug; and, when the vessels of one 
side only are affected, (c) the actual state of the opposite lung at 
the moment of the accident. When it arises from a thrombus 
formed within the heart, the consecutive changes in the lungs 
are usually localized, and of limited extent ; and the symp- 
toms are those of pulmonary apoplexy, including hemoptysis. 
Even in such cases, however, sudden death may occur from in- 
farction of the trunk of the pulmonary artery and its branches 

in both lungs. Cases 124 and 125 afford examples of this kind. 
The previous disease, in such cases, is usually constitutional, not 
simply valvular; most frequently it is leucocytheemia. 

When the trunk of the pulmonary artery is plugged, the im- 
pacted body is usually solid, and has been moulded in one of the 
larger veins, whence it has been conveyed by the blood-stream to 
the right side of the heart, and into the pulmonary artery. It 
may consist, however, in the extension of a thrombus from the 
right ventricle; but, in such case, it is of more recent formation, 
less firm, and rarely fills the vessel. Coagulation from stasis 
soon takes place in the branches of the vessel, and the original 
clot, thus extended by thrombosis, assumes a branched appear- 
ance corresponding to the ramifications of the pulmonary artery. 

When the main trunk of the vessel is completely blocked, 


* See cases of aortic and mitral valve disease, passim. 
+ Vide an exhaustive paper on this subject, by Dr. G. Yeo in The Dublin Journal 
of Medical Science, for March, 1875. 
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death is very rapid; indeed, almost instantaneous. The patient is 
seized with a feeling of suffocation, is greatly agitated, and cries 
out for air; the chest heaves, and air freely enters the lungs, 
but the blood is not aerated; the right side of the heart is sur- 
charged and paralysed by over distention, whilst the left side is 
empty and spasmodically contracted. Hence, death is caused 
partly by asphyxia and partly by syncope. The veins are turgid, 
the surface of the body is livid, and eee foam usually issues 
from the mouth of the corpse. 

Doctor Ormerod has recorded the case of a girl, aged twenty, — 
paraplegic, and long bedridden, who complained of a queer feel- 
ing in her throat; cried out, at intervals, “Oh! my breath,” 
threw her arms about wildly, and died within twenty minutes 
from the time she first complained of illness.* 

When the pulmonary artery is but partially occluded by a clot, 
the symptoms are less urgent, and less rapidly fatal ; they closely 
resemble those of the collapse of cholera, as sganeniel by Dr. A. 
Carpenter.t Treatment can be of little avail in these cases. In 
examples of the more urgent form of the affection, no time is al- 
lowed for treatment of any kind; whilst in cases less rapidly 
fatal, the administration of alkalies, as previously mentioned (p. 
1022), affords the only chance of alleviation. Venesection may 
assist in relieving distention of the right chambers of the heart, 
but it should be practised with caution, lest it favour coagula- 
tion by further enfeebling the heart. The two following cases of 
sudden death by pulmonary embolism have come under my notice. 





CasE CXXIV.—History of Great Privation ; Anemia, Stupor, 
and Debility ; Swelling of the Tongue and Gums, without 
ee . 
Salivation or Fator ; Leucocythemia; Temporary Improve- 
ment; Sudden Death. Autopsy: Enlargement of Spleen ; 
Embolism of Pulmonary Artery, and General Thrombosis of 
ats Branches in both Lungs. 


George M., aged twenty-two years, was received into hospital, 
- November 1st, 1865. He was a young man of some education, 


* London Medical Gazette, vol. ix., p. 788. 
+ Lancet, September 28rd, 1871. 
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who, owing to family reverses, had passed through the several 
social grades of apothecary’s assistant, seaman on board a whaler, 
and fisherman on board asmack. He had left the latter employ- 
’ ment three weeks previously, and, owing to some cause which he 
declined to mention, was forced to seek shelter in an out-house at 
Howth, where, during the interval of three weeks, he lay on a 
heap of straw, almost without food or drink. 

When admitted, he was remarkably pallid, with a sallow tint, 
very drowsy, but easily roused, and then quite collected, an- 
swering questions clearly. The body was plump, but soft and 
flabby ; surface and extremities cold; pulse weak, regular, and 
90 in the minute. The stomach was extremely irritable, retain- 
ing neither food nor medicine, the vomited matter being of a 
bilious character. Despite the most careful examination, I failed 
to detect any organic disease whatever. The treatment consisted 
in sedatives, wine in moderate quantity, and liquid food. 

A few days before his death, the tongue, which had been pre- 
viously pale and moist, became so swollen and so tender, that he 
could not protrude it, but there was no salivation or fcetor of 
breath, and he had- not, as he averred, taken a particle of mercury. 
A drop of blood taken from a puncture in his finger, and examined 
microscopically, seemed like water stained with blood, the margin 
of the field of vision being perfectly limpid and uncoloured; the 
white corpuscles were greatly in excess of the normal proportion, 
and nearly equal to the red in number. 

His condition seemed to improve, sickness of stomach had 
ceased, he took more food, and slept better. 

On the 17th of November, after returning to bed from the 
water-closet, he was observed to become suddenly faint, and he 
died in the course of a few minutes. 

The body was sent for dissection to the School of Medicine, 
Cecilia-street, and was there examined. There was a good deal 
of subcutaneous fat. The organs were all sound, with the ex- 
ception of the spleen, which was three times the normal size. A 
cylinder of nearly uncoloured fibrin had passed from the right 
ventricle into the pulmonary artery, which it entirely filled ; the 
branches of this vessel, throughout both lungs, were likewise oc- 
cupied, but not completely filled, by firm clot of a darker colour, 
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which, on slitting up the vessels, was removed entire, and found 
to present an arborescent form. The effort involved in the visit 
to the water-closet was obviously the cause of dislodgment of the 
clot from the right ventricle; but of its previous existence, no 
evidence was afforded by symptoms. 


Casz CXXV.—Hmphysema of the Lungs with Bronchitis ; Pallor ; 
Musical Note of Systolic Rhythm at Lower Sternum ; Sudden 
Death by Syncope. Autopsy: Heart Enlarged and Fatty ; 
Right Chambers Thrombosed, and Tricuspid Valve Looped up 
by a Band of Fibrin ; Pulmonary Artery and its Primary and 
Secondary Branches Plugged ; Congestion of Bases of Lungs ; 
Slight Thickening of Roots of Aortic Valves. 


Thomas H., aged seventy years, a labourer, was admitted into 
hospital, March 27th, 1871. For many years previous he had 
been in delicate health, subject to cough and dyspnea. 

At the date of admittance, he was pale and sallow; breathing 


somewhat embarrassed; pulse soft, regular, and 96 in the minute; 


cough, with frothy mucous expectoration, Physical examination 


elicited evidence of pulmonary emphysema, with bronchitis. . 


Over the lower part of the sternum, a musical note was occa- 
sionally heard to accompany the first sound of the heart. <A 
blister was applied to the chest, a stimulant expectorant was 
prescribed, and a few ounces of whiskey were allowed daily. 

On the following morning (28th) he made a good breakfast, 
seemed in his usual health, spoke to the patients who occupied 
the adjacent beds, and did not complain of any special feeling of 
illness. Within ten minutes of the time when he thus addressed 
the other patients, he was heard to give a slight moan, and a few 
minutes afterwards, was found by the Sister on duty in the ward, 
lying across the bed, and all but lifeless; in the course of a few 
minutes more he died without a struggle. 

The resident pupil on duty, the late Mr. Curran, who witnessed 
his death, reported to me, that during the last moments of his 
life the man was pale, and that death occurred apparently by 
syncope. 

On examination of the body, the lungs were found to be em- 
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physematous ; the bronchial glands were enlarged, of dark colour, 
and cartilaginous density. The bases of the lungs were con- 

gested, and the bronchial membrane throughout was of a morone 
tint. The primary and secondary branches of the pulmonary 
artery were nearly filled with dark brittle coagulum. 

The heart was somewhat enlarged, fatty on the surface, and 
exhibited a large “ milk spot” on the anterior surface of the right 
ventricle. A mass of nearly decolorized fibrin, of the size and 
figure of a filbert, occupied the right auricular appendix, whence 
a thick band extended into the ventricle, looping up, in its pas-_ 
sage, the anterior segment of the tricuspid valve, and establish- 
ing a connexion with a net-work of dense yellow fibrin which 
was entangled amongst the fleshy columns of the right ventricle. 
A large dark clot occupied the pulmonary artery, and extended, 
as above stated, into its primary and secondary branches. 

The left ventricle was thick and somewhat dilated, and con- 
tained a mass of dark clotted blood. Both the mitral and the 
aortic valves were competent, but the roots of the latter, at their 
junction, were hard and spiculated in two situations. 

The structure of the heart was in the granular stage of fatty 
degeneration. The existence of a musical note, accompanying 
the first sound at the lower part of the sternum on the 27th, may 
be accepted as showing that, even then, coagula had been already 
formed on the right side of the heart. The clot in the pulmonary 
artery was of a darker colour than that in the ventricle; never- 
theless, it is more than probable that it had been formed in the 
ventricle, whence it was suddenly dislodged, and impacted in the 
pulmonary artery. This hypothesis can alone supply a rational 
explanation of the sudden death. Dark coagula are not unusual 
in connexion with retiform thrombosis in the right chambers of 
the heart ; they are of more recent formation, less dense, and 
more loosely connected with the walls of the ventricle; hence 
they are more readily detached. 


CHAPTER Ix. 
NEUROSES OF THE HEART. 


NEUROSIS, a term by which is implied derangement of innerva- 
tion without structural disease of the heart, may consist in exces- 
sive or defective nervous activity of the organ. To the former 
category belong hysterical, dyspeptic, and gouty palpitation ; and 
to the latter, palpitation from anemia, chlorosis, and nervous 
exhaustion, cardiac asthma, angina pectoris, and exophthalmic 
goitre.* Hysterical palpitation requires no special notice; it is 
characterized by the usual hysterical accompaniments, Palpita- 
tion arising from latent gout, or dependent upon the gouty dia- 
thesis, is characterized by flatulence, acidity of stomach, and the 
presence of lithates in the urine; it is amenable to remedies 
usually successful in the siegpieanerat of developed gout. 


Case 126 (p. 1037) affords a good example of this form of the 


affection, and shows the benefit derivable from the treatment just 
indicated. The palpitation of anzemia and of chlorosis is readily 
distinguished by its associations, by which, likewise, an appropri- 
ate line of treatment is indicated. The derangement of the heart’s 
rhythm, due to nervous exhaustion, and implied in the designa- 
tion “irritable heart,’-+ includes not only palpitation. from trivial 
excitement, physical or moral, but likewise sudden and extreme 
variations in the rate of the heart’s action from purely emotional 
causes. Onanism, and the excessive use of tea and tobacco, are 
the ordinary causes of rhythmical derangement of this kind. Da 
Costa, however, has witnessed it, in numerous instances, in the 
persons of soldiers long exposed to anxious and fatiguing duty in 
the field during the late American war. In all such cases the 
left ventricle is in some degree dilated, from the twofold cause of 


* Palpitation has been already referred to at p. 161. 
+ Toner Lectures (No. 8), by J. M. Da Costa, Washington, 1874 ; and Zrish 
Hospital Gazette, December 15th, 1874. 
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malnutrition and over-action, and, not unfrequently, a systolic 
murmur of adynamic origin exists at the apex.* 

The following example of neurosis, from the frequent use of 
' strong tea, has come under my notice. Two brothers, engaged 
in the tea trade, whose duty as “ tea-tasters” required them every 
day to sip strong infusions of different samples of the article, 
became pallid and nervous; the pulse became rapid under the 
most trivial excitement ; the heart beat tumultuously ; there was 
dizziness, and occasional inability to maintain the erect posture 
without support, accompanied by a tendency to fall backwards 
when the head was raised. Under a short course of treatment 
with quinine and strychnine, whilst giving up the use of tea at 
their meals, and carefully avoiding to swallow any portion whilst 
tasting it in their daily avocations, these gentlemen were quickly 
relieved from the symptoms above described. 

The discontinuance of the habit of onanism, the use of bro- 
mide of potassium thrice daily, in doses of grs. xv, and cold 
showers, rarely fail to arrest the palpitation from sexual abuse, 
and if the disease be not inveterate, to effect a rapid cure. Iron 
and quinine are sometimes required in the after-treatment of 
such cases; these agents are especially indicated where an ady- 
namic murmur exists at the apex of the heart. 

I recently witnessed, in the person of a young man, aged 
nineteen, a remarkable example of functional derangement of the 
heart from nervous exhaustion and excitement combined. He 
had been reading for a competitive examination, and had, within 
a few hours previously, received the intelligence of his having 
obtained the first place. When he called on me for the purpose 
of obtaining a certificate of health for the Civil Service, he was 
returning home from the school where he had been educated, after 
announcing his success, and receiving an ovation from his fel- 
low-students. He was pale and fidgety ; the pulse was 150, and 
intermittent ; the impulse of the heart was strong and abrupt, 
and accompanied at the apex by a very distinct thrill, whilst the 
sounds were sharp and loud. I directed him to return in the 
course of the day, after he had taken a walk and some refresh- 


* See pp, 282 and 568. 
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ment. On his second visit, two hours later, the pulse was 80 
and free from intermissions; the action and sounds of the heart, 
were normal, and fremitus no longer existed. 

Professor Laycock thinks that extreme nervous excitability of 
the heart, such as that exhibited in the preceding case, is pre- 
monitory of organic disease ;* I cannot agree with him in this 
opinion. 

The subjoined tracing, though not exhibiting irregularity, 
shows the character of the pulse in some cases of irritable 
heart. 





Fie. LX Vil 
Irritable heart, with anzemia (Meehan), 
Tracing taken June, 1873. 


Cardiac asthma is a peculiar form of dyspnoea, of an intermit- 


tent character, and dependent upon organic, and most frequently, . 


valvular disease of the heart. It is characterized by restlessness 
and agitation, craving for air, quick and deep respiration, conges- 
tion of the face, palpitation, and increased rapidity of pulse. In 
those who are subject to it, the paroxysm is readily induced by 
physical or mental excitement. It depends upon temporary de- 
rangement of balance between the circulatory and respiratory 
functions, consequent upon instability of cardiac innervation. I 
have most frequently witnessed it in connexion with disease of 
the aortic valves and aorta.+ 

In the following case, however, there was no valvular disease, 
whilst undeveloped gout was obviously the cause of the parox- 
ysmal seizures. 


* Dublin Journal of Medical Science, July, 1873. 
+ See Case 80, p. 858 ; Case 87, p. 866; Case 101, p. 889 ; Case 102, p. 918; 
and Case 106, p. 927. 
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CasE CXXVI.—Paroxysms of Dyspnea, with Palpitation and 
Flatulence, in Connexion with Undeveloped Gout. Recovery. 


Mr. R., aged fifty years, superintendent of a large mercantile 
establishment, consulted me on the 12th of January, 1870. Three 
years previously he had experienced his first symptoms, in Paris. 
He was anxious looking, haggard, and somewhat excited by his 
visit to me. Pulse 102, and weak but reeular; apex-beat in 
nipple-line ; sounds, especially the first, rather clear, but unac- 
companied by thrill or murmur. Family gouty; has been him- 
self repeatedly threatened with gout on taking malt drinks ; 
urine deposits a lateritious sediment. He is occasionally, towards 
morning, suddenly awakened from sleep by a feeling of great 
oppression of the chest, with palpitation, which obliges him to 
start up, raise his arms, and struggle for breath. The paroxysm 
lasts about five minutes, after which he has complete relief. Has 
been taking brandy rather freely to relieve these symptoms. 
Moderate exercise agrees with him; he is subject to flatulence, 
and is relieved by eructation; bowels regular. To have light 
nutritious diet, and a moderate allowance of claret, but no 
brandy; and at night, a draught containing Mxx of liquor of 
the hydrochlorate of morphia, with Mij of hydrocyanic acid, and 
Nx of chlorodyne, in an ounce of water. 

On the night of the 16th he had the premonitory sensation of 
a fit, which he managed to ward off by “shaking himself up.” 
This feeling recurred five times in succession on going to sleep, 
and on each occasion he succeeded in averting a fit by the 
manceuvre just described. He ultimately fell asleep after taking 
some brandy and solid food. 

17th. Pulse full, regular, 96; urine clouded, and acid. To 
have a belladonna plaster to precordium, and every morning a 
pill composed of aromatic powder and mercurial pill, of each grs. 
ij, with gr. j of the acid extract of colchicum. A draught, con- 
sisting of tincture of Indian hemp, Mxv, hydrocyanic acid, Mij, 
and chloric ether, Mx in an ounce of water, to be taken at night, 
if necessary ; and Vichy water (L’H6pital) in the course of the day. 

21st. Pills act twice daily ; urine now clear; has had only 
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one slight paroxysm since last report. To continue pills and 
Vichy water. 

February 2nd. Much improved. No recurrence of dyspnoea 
or palpitation. Pulse 72, regular. Urine clear. Slight muscu- 
lar pains in thighs and upper arms ; but, with this exception, he 
regards himself as well. 


The group of symptoms implied by the designation angina 
pectoris has been long familiar to clinical observers, at least in 
general outline. Typical examples may be found recorded by 
Morgagni.* Heberden, however, was the first who employed 
the name “angina pectoris,” and gave a special individuality to 
the symptoms included under it, by presenting them in a collec- 
tive form, and connecting them, theoretically, with a particular 
morbid condition which he designated “spasm” (distention). 
He does not indicate precisely the seat of assumed “ spasm,” 
which, a few years later, was localized in the heart by Macbride.j 
Shortly after the publication of Heberden’s memoir, an anony- 
mous correspondent, who identified the disease in his own per- 
son, by means of the description given of the symptoms by 
Heberden, presented him with a graphic sketch of his own case, 
dwelling especially upon the substernal pain, shooting across the 
chest and down the arms as far as the elbows, and the accom- 
panying dyspneea, during the paroxysm. He bequeathed his 
body to Heberden for examination after his death, which took 
place in one of these attacks ; the body was examined by John 
Hunter. The only lesion discovered was slight ossification at 
the root of the aorta. 

Dr. Fothergill’s paper was, after Heberden’s, the next contri- 
bution on the subject.§ 

Doctor Wall, of Worcester, communicated to Heberden the 
particulars of a case of angina pectoris which had been under 
his observation. After death, the heart was found to be fatty, 


* De Sedibus et Oausis Morborum, liber ii. 

+ Medical Transactions, No. VI., vol. ii., July, 1768. See also Commentaries on 
the History and Cause of Diseases, 1802. 

{ Medical Observations and Inquiries, vol. vi., 1778. 

§ Tbid., vol. v., 1778. 
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the aorta was dilated and atheromatous, and the aortic valves 

were ossified.* | 

_ Doctor Butter published a special work on this subject,t in 
which he endeavoured to show that angina pectoris is a manifes- 

tation of gout, often ceasing entirely with a fit of that disease. 

Eight years later, Dr. Parry’s well known treatise appeared,{ 
and contained the best exposition of the subject presented up to 
that date. Dr. Parry, having reference to the two most prominent 
symptoms of the affection, namely, faintness, and painful con- 
striction of the chest, named it syncope anginosa. He adopted 
the view first propounded by the celebrated Edward Jenner, of 
the dependence of angina pectoris upon ossification of the coro- 
nary arteries, regarding calcareous change with dilatation of the 
aorta, and enlargement of the heart, as subordinate causes, and 
attributing the attendant pain to accumulation of blood in the 
heart and large vessels. He admitted that gouty patients are 
the most liable to attack, but considered that organic disease ot 
the heart, so commonly associated with chronic gout, was the 
cause of this proclivity. 

It is unnecessary to enumerate the several memoirs which 
have been since written to illustrate the subject of angina pec- 
toris. Many of these will be necessarily referred to in the 
sequel. 

M. Jaccoud§ divides angina pectoris into true and false, after 
Lartique. The true form, according to him, may be idiopathic 
or primary, or it may be symptomatic. It may be doubted, how- 
ever, that angina pectoris is ever strictly primary, except in the 
few instances in which it is the only actual indication of gout. 
Trousseau, indeed, held that in many cases it is nothing else 
than “partial epilepsy,” or “epileptic neuralgia.” || But few, I 
apprehend, will adopt this view. He admitted, also, that it may 
arise from gout or rheumatism. 

In the great majority of examples of angina pectoris, organic 

* Medical Transactions, vol. iii,, 1785. 


+ A Treatise on the Disease commonly called Angina Pectoris, 1791. 


35 An Inquiry into the Symptoms and Oauses of the Syncope Angimosa, London, 
1799. 


§ Dictionnaire de Médecine et de Chirurgie, vol. ii. 
|| Clinical Medicine, Sydenham Society’s Edition, vol. i., p 65. 
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disease of the heart is clearly revealed by physical evidence, and 
in a still larger percentage of cases, post mortem examination 
would demonstrate its presence. Valvular disease, which, in 
cases of angina pectoris, is most frequently aortic, and likewise 
dilatation and atheromatous change of the aorta above the 
valves, may be detected by physical examination. Not so, how- 
ever, in some instances, fatty degeneration of the heart; but the 
symptoms indicative of this condition are usually so well pro- 
nounced in the exceptional cases, as to supplement the want of 
physical signs, and leave very little doubt as to the existence 
of fatty change of the heart. 

Aneurism of the aorta has been occasionally met with in con- 
nexion with angina pectoris ; but, as most cases of aneurism have 
not been associated with angina pectoris, and as the latter is by 
no means a characteristic sign of the former disease, the associa- 
tion must be regarded as a coincidence. Calcification of the 
aorta and of the coronary arteries, and fatty degeneration of the 

heart, so frequently witnessed in connexion both with aneurism 
and angina pectoris, may serve to explain the coincidence. It 
may be useful here, as exhibiting the unsettled state of opinion 


with reference to the pathogeny of angina pectoris, to summarize ’ 


the views held as to its cause. 
(a) Spasm (distention) ; Heberden. 
(6) Spasm of the heart; Macbride, Latham. 
(c) Calcification of the coronary arteries; Jenner, Parry. | 
(d) Spasm of the heart, and pressure of the cardiac nerves 
against calcified coronary arteries ; Sir Everard Home. 
(€) Neuralgia located in the pneumogastric, sympathetic, and 
brachial nerves; Desportes, Laennec, Piorry, Flint, Jac- 
coud. 
(f) Nervous and spasmodic affection arising from gout; Butter, 
MacQueen, Johnston, and Blackall. 
(g) Hyperesthesia of the cardiac plexus; Romberg.* 
(h) Hypercinesis, with hyperesthesia ; Bamberger.> 
It is, I think, essentially a neurosis; engaging primarily, in 
most instances, the cardiac plexus, whence it is reflected through 


* On the authority of Niemeyer. + Ibid. 
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ithe sympathetic to the spinal nerves, and occasionally through the 
| pneumogastric to the cesophageal plexus. It is, in short, a cardi- 
‘algia of the most aggravated character, which may or may not be 
‘associated with organic disease of the heart. But in the great 
“majority of cases, it is so associated. Of 19 cases of angina pec- 
toris collected from the Transactions of the Pathological Society of 
London, by Dr. J. W. Ogle,* the coronary arteries were calcified 
in 12; the heart was fatty in 12; the aorta was atheromatous in 
10, and valvular disease existed in 6 cases. Grave structural 
changes of the aortic and cardiac plexuses have been found by 
Lancereaux.t 

The occurrence of death during a paroxysm must be attri- 
buted to syncope from excessive pain in a vital organ, weak- 
ened by disease. Out of 13 cases of angina pectoris reported 
by Dr. Ogle, in which post mortem{ examination showed the 
existence of atheroma of the aorta, with partial or complete 
occlusion of one or both coronary arteries by calcareous matter, 
or by fibrin, sudden death occurred in 11 instances, and in 3 of 
these the heart was in a state of fatty degeneration. Hence, I 
regard the designation “syncope anginosa,’§ as most appro- 
priate. 

I cannot look upon angina pectoris as necessarily fatal. In 
the primary form it certainly should not be so regarded; but the 
cases in which it is primary are comparatively few. The mor- 
tality of the disease is due rather to its usual associations, or- 
ganic disease of the heart or aorta, than to its essential gravity. 
Flint has reported several cases in which, after repeated attacks, 
the patients were exempt from the affection for many years.|| I 
have met with a few cases of the same kind. Case 44, p. 647, 
and Case 93, p. 876, may be referred to as examples. 

The immediate cause of the paroxysms is, most frequently, 
quick walking soon after meals, the ascent of an acclivity, move- 
ment against the wind, or emotional excitement, especially 





* British and Foreign Medico-Chirurgical Review, No. 92, October, 1870, p. 449. 
T Gazette Médicale, 1867, p. 432. 
{ Loco citat. 
§ Parry. 
|| Diseases of the Heart, second edition, 1870, 
66 
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anger. The patient then suddenly feels an excruciating pain 
of a constrictive character shooting across the chest at the level 
of the middle or lower portion of the sternum, and extending 
down one or both arms, most frequently the left; it not unfre- 
quently radiates to the shoulders and back of the neck, round 
the chest in the course of the thoracic and intercostal nerves, 
and over the abdomen and groins, following the course of the 
branches of the lumbar plexus. The sufferer is forced to stand 
still and seek. support, has a feeling of impending death, looks 
pale, haggard, and greatly alarmed, and fears to breathe lest he 
ageravate his pain. The pulse usually maintains its normal rate 
and volume, but exhibits occasional intermissions ; it may, how- 
ever, be very slow or very rapid during the paroxysm. There is 
no palpitation, and air freely enters the lungs when the patient 
essays to breathe. After a period of a few seconds, or a few mi- 
nutes, the paroxysm ends quite as suddenly as it commenced, and 
generally with eructation of flatus. The patient is then in his 
normal condition, but is puzzled as to the nature of his attack, 
and alarmed at the prospect of its recurrence. I have known 
spasm of the cesophagus, as indicated by globus, to characterize 
the earlier invasions of the disease. Sighing is usually a con- 
comitant symptom, whilst the posture assumed by the patient 
may vary from the erect to the bent. The intervals between 
these seizures are of uncertain length, and depend, in a great de- 
gree, upon the habits and temperament of the patient. At first 
they are usually considerable, varying from days to months, or 
even years. I have known a gentleman to suffer only one at- 
tack, now many years ago. He is at present in excellent health ; 
but in his case gout, of which he subsequently had repeated 
fits, was the only assignable cause, and his immunity since that 
date is due to his active habits and caution as to food and drink.* 

Unfortunately, however, the fits usually recur with progres- 
sively increasing frequency; they are likewise more severe and 
protracted in the progress of the case; and towards its termi- 
nation several may occur within the twenty-four hours, being 
provoked by the slightest movement or chill, even that involved 
in getting into or out of bed. 

* See Case 128, 
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The disease may be fatal within a fortnight after the first 
seizure, or even in the first attack.* The celebrated Dr. Arnold, 
_ of Rugby, died in less than three hours from a primary invasion 

of angina pectoris.+ 

Genuine angina pectoris may be distinguished from the less 
grave affections, cardiac and spasmodic asthma, by the presence 
of the characteristic substernal pain, and by the absence of quick, 
laboured, and sonorous respiration, craving for air, agitation of 
the body, palpitation, and rapidity of pulse. In the cardiac 
form, asthma is further characterized by engorgement of the cer- 
vical veins, congestion of the face, and by the signs of distention 
of the right side of the heart. Laennec obviously failed to draw 
this distinction, hence the less grave aspect which angina pec- 
toris presented to him. 

According to Pinel, angina pectoris is more common in winter 
than in summer ;{ a difference which is probably due to the un- 
favourable effect-of cold upon the surface of the body. It would 
seem that England enjoys an unenviable distinction above all 
other countries by the prevalence of the disease amongst its pop- 
ulation. The rich are certainly more liable than the poor, and 
preeminently those of high intellect and anxious temperament. 
The male is more frequently affected than the female sex. Of 
88 cases collected by Sir John Forbes, only 8 occurred amongst 
females.§ The age of the persons attacked is rarely under forty- 
five. 

Angina pectoris is a comparatively rare affection. I have 
met with only 6 genuine examples. In 3 of these the disease 
was connected with latent gout, in 2 with fatty disease of the 
heart, and there was no organic lesion in one instance. As to 
the association of angina pectoris with valvular disease, I will 
only remark, that out of a total of 136 cases of valvular lesion 
recorded in my notes, angina pectoris was present in 3 only. 

Of 188 cases of organic disease of the heart, noted from 

_ personal observation by Flint, only 8 exhibited angina pectoris. 
* Latham on the Diseases of the Heart, vol. ii., Lectures xxxvii., xxxviii. 
+ See his life, by Dean Stanley. 


+ Jaccoud, loco citat. 
§ Cyclopedia of Practical Medicine. 
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The prognosis is eminently grave, even in the most favourable 
cases, owing to the possibility of latent organic disease of the 
heart or aorta; but where undeveloped gout is, presumably, the 
only cause in operation, a less unfavourable prognosis may be 
given. Where organic disease of the heart or the aorta mani- 
festly exists, no hope of recovery can be entertained, although 
life may, even in such cases, be prolonged for years. 

The treatment of the disease resolves itself into that which is 
proper during the paroxysm, and that which should be pursued 
in the intervals with a view to averting its recurrence. 

The treatment of a patient in a paroxysm of angina pectoris 
should be regulated by the most urgent symptoms present. IE, 
in any degree, venous turgescence were exhibited, I would not 
hesitate to draw blood by venesection, or by cupping at the pre- 
cordium, to the amount of four or five ounces. I should expect 
that a weak and intermittent pulse, associated with superficial 
congestion, would expand and become steady under partial ab- 
straction of blood, owing to the relief thereby given to the dis- 
tended right ventricle. Both Trousseau and Jaccoud object to 
blood-letting in this disease under any circumstances, but, as I 
believe, on insufficient grounds. Where pallor without conges- 
tion characterizes the superficial surface, as is usually the case, 
dry-cupping over the heart, followed by a sinapism or a stimu- 
lant embrocation, would be more appropriate. If pain were the 
prominent symptom, opium with ether should be given at. the 
same time, 3ss to 3j of Hoffman’s anodyne with Mxxx of the 
liquid extract of opium. Sulphuric ether, given by inhalation, 
to the amount of 3iij to 3iv, might be substituted for the pre- 
ceding, or, better still, the nitrite of amyl, from Mv to Mx, 
which, in many cases, promptly arrests the paroxysm.* The in- 
halation of nitrite of amyl is not, however, free from danger, and 
should be administered with great caution, especially where or- 
ganic disease of the heart or aorta is known to exist. Dr. Had- 
don mentions two cases in which the most alarming symptoms, 

* Vide a most interesting report of his own case by Dr. Herries Madden, Prac- 
titioner, December, 1872; see also Lauder Brunton, Lancet, July 27th, 1867 ; 
Leishman, Practitioner, September, 1869 ; Wilks, Lancet, January 16th, 1869 ; H. 


©. Wood, American Journal of the Medical Sciences, October, 1871 ; and Haddon, 
Edinburgh Medical Journal, July, 1870. 
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including stoppage of the heart’s action and general congestion, 
followed its use. In view, however, of the not improbable ex- 
_ istence of fatty disease of the heart, it would be in the highest 
degree imprudent to venture upon the administration of chloro- 
form. I cannot agree in the opinion expressed by Niemeyer, 
that opiates and other narcotics are to be avoided.* On the con- 
trary, the hypodermic injection of morphia, or of atropia, is often 
followed by great relief. 

Where faintness is the principal symptom exhibited, brandy 
should be freely given till reaction has been induced. Warmth 
_ should be, at the same time, applied to the feet, and the best 
form in which to apply it is that of a warm mustard foot bath. 
In the last mentioned cases, viz., where great debility is the chief 
characteristic of the paroxysm, Duchenne and Aran have suc- 
cessfully practised electrization of the left side of the thorax. 
Both these physicians have reported examples of apparently 
complete cure effected by electricity so applied.t Eulenburg, of 
Berlin, has likewise had some success with electricity ; he pre- 
fers the constant current (up to 30 elements of Siemen’s), the 
positive pole being applied to the sternum by means of a broad 
plate, and the negative in the situation of the sympathetic 
chains in the neck. The cases best adapted for the use of elec- 
tricity are, he thinks, those which exhibit irritation of the excito- 
motor or the vaso-motor centre, as shown by small and hard 
pulse, and more or less excitement of the heart.t 

In the treatment of the patient during the interval between 
the fits, the physician should be guided by the conclusion at 
which he may have arrived, as to the cause of the affection 
in the case before him. If it were manifestly latent gout, the 
appropriate remedies in the treatment of that disease, and 
preeminently the salts of lithia, with a suitable diet and regi- 
men, should be prescribed, whether organic disease existed or 
not. Case 128, p. 1049, affords a good example of the bene- 
ficial action of lithia and regulated regimen in the treatment 
of angina pectoris of gouty origin. Chloral hydrate given every 


* Text-Book of Practical Medicine, vol. i., p. 371. 
{ See Trousseau, Clinical Medicine, vol. i. 
t Medical Times and Gazette, May 7th, 1870. 
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night, in doses of grs, xxv to xxx, in combination with sul- 
phuric ether and aromatic spirit of ammonia, has been found 
by Dr. Strange to give great relief. After the continuous use of 
the drug for four months, an additional half dose, every night, 
became necessary.* Fothergill has mentioned a case in which, 
under the use of the Bath waters, an apparently perfect cure was 
effected, the patient having had no fit for a period of twenty 
years.f Trousseau recommends Fowler’s solution, and also the 
simultaneous use of bicarbonate of soda and belladonna, admin- 
istered according to the method of Bretonneau ; viz., in doses 
gradually and alternately increasing and diminishing at inter- 
vals, for a protracted period.{ Anstie also strongly recommends 
Fowler’s solution, in doses of Nv, thrice daily; and where the 
stomach will not tolerate this, he suggests the sub-cutaneous 
injection of strychnia, to the amount of the one-hundred and 
_ twentieth to the one-hundred and sixtieth of a grain.§ 

With a similar object in view, namely, that of arresting 
degeneration of tissue by promoting general nutrition, phos- 
phorus may be administered in minute doses, one-fortieth to 
one-sixtieth of a grain twice daily, as recommended by Dr. 
Broadbent.|| I have no personal experience of this agent in the 
treatment of angina pectoris; but, encouraged by the results of 
Dr. Broadbent’s experience, I would certainly give it a trial in 
suitable cases. {1 

Doctor Rufus K. Hinton recommends the use of bromide of 
ammonium as a prophylactic in this disease. He publishes two 
cases of indubitable angina pectoris, in which, given in doses of 
ers, xv to xx, the bromide of ammonium would seem to have 
been efficacious in preventing the paroxysms.* 


In addition to the examples of angina pectoris incidentally 


* Medical Times and Gazette, September 4th, 1870. 

+ Loco citat. 

+ Trousseau, opere citat. 

§ British Medical Jowrnal, November 11th, 1871. 

|| Practitioner, January, 1875. 

| For a full réswmé of the subject of angina pectoris, especially in reference to 
treatment, see The Boston Medical and Surgical Journal of May 21st, 1874. 

** Philadelphia Medical and Surgical Reporter, March 6th, 1875. 
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‘recorded in the preceding pages (Case 44, p. 647; Case 47, p. 
681; and Case 101, p. 889), the two following cases may be 
given here. 


Case OXXVIL—Angina Pectoris of the Ingravescent Character ; 
Double Aortic Murmur ; Improvement under the Use of 
Lithia and Chloral Hydrate ; Intercwrrent Jaundice ; Death. 
by Exhaustion. Diagnosis: Hypertrophy of the Left Ven- 
tricle; Obstruction and Inadequacy of the Aortic Valves, and 
Dilatation and Atheroma of the Aorta. 


Mr. §., aged forty-two years, a hard-working barrister, of 
anxious temperament and regular habits, consulted me on the 
2nd of July, 1873. Had not had rheumatism or gout. Two 
years previously, he experienced, for the first time, pain across 
the front of his chest, and lasting about ten minutes, after ex- 
ertion. He had another similar attack a few weeks afterwards. 
Latterly, these “spasms,” as he termed them, had been more fre- 
quent. They occurred most frequently at night, but seldom in 
bed, and never, except after exertion of some kind. They had 
repeatedly occurred on getting out of bed in the morning. Ex- 
posure to cold, or the application of cold to the surface, such as 
washing with cold water, was certain to bring on a “spasm” ; 
walking against the wind had a similar effect. 

Some of these attacks had been very mild, consisting only of 
pain across the chest lasting for a few minutes, whilst others 
had been very severe, attended with excruciating pain in the 
chest, back of the neck, and down the left arm, to the back of 
the hand and fingers. These latter had been accompanied by 
strong and rapid pulsation of the heart and gasping for breath, 
obliging him to support himself against some fixed object. Food 
of certain kinds, such as pastry, which caused flatulence, rarely 
failed to bring on a fit. 

He was remarkably anxious-looking and haggard; could sleep 
well, and usually on the left side. Pulse 84, full, soft, and 
regular, but collapsing, and visible after excitement. The apex 
of the heart pulsated feebly in the nipple-line; first sound at 
apex very faint; second sound replaced by a loud diastolic mur- 
mur, transmitted from the base. This latter murmur was audi- 
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ble over the entire front of the chest, but with greatest intensity 
at the lower portion of the sternum. 

Over the base of the heart, a faint but rough systolic murmur 
was likewise heard ; it was transmitted through the arch of the 
aorta, and into the carotids. The action of the bowels and kid- 
neys was regular, but the urine occasionally exhibited a deposit 
of lithates. An opiate plaster was applied to the precordium ; 


he was directed to apply a few leeches at midsternum, or to be ~ 


dry-cupped in that situation, in the event of a paroxysm of pain 
occurring ; also to take, thrice daily, Miij liquor. strych., (B. P.), 
with Mijj tinct. digitalis, and grs. iss sulph. quinie, in solution. 

On the 28th of October he was slightly jaundiced, and the 
liver was congested and tender; grs. vj of the citrate of lithia 
were prescribed daily, and likewise an aperient pill containing 
inspissated ox gall. A draught, containing grs. xx of chloral 
hydrate was directed to be taken at night should a paroxysm 
occur. 

On the 26th of December, he reported himself as greatly im- 
proved. Since last visit he had been rarely attacked with pain 
in the chest or arm; could sleep through the night, and on two 


occasions when the “spasm” came on in bed, he was able to © 


control it by means of the chloral draught. On the preceding 
day he had walked ten miles without an attack, or feeling 
fatigued. Had cough, with expectoration of viscid mucus, and 
suffered also from flatulence. For the former, N._xxx of com- 
pound tincture of camphor, and of syrup of cinchona, with 
NLvuj of cherry-laurel water were prescribed, and, for the latter, 
Belloe’s charcoal. 

In March, 1874, the paroxysms became more frequent and 
more severe; the pain then radiated from the epigastrium to the 
back and over the abdomen; the jaundice returned, the appe- 
tite failed, and he could not obtain sleep. He wasted consider- 
ably. Cough was more urgent, and was attended with slight 
hemoptysis. The face assumed an anxious and haggared ex- 
pression; the feet became swollen; cedema of the lungs set in ; 
he could rarely assume the recumbent posture, even for a mo- 
ment, owing to extreme dyspncea, and died, worn out, on the 
13th of May. The body was not examined. 


] 
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CasE CXXVIII.—Latent Gout ; Angina Pectoris accompanied 
by Intermissions of the Action of the Heart; Slow and Sus- 
pirious Breathing during Sleep ; Nephritic Colic ; Articular 
Gout ; Recovery under the Use of Lithia and Alkaltes. 


A professional man, in good business and of active habits, 
aged about forty-five years, naturally florid, but latterly become 
fat and pale, consulted me in January, 1868, in reference to pal- 
pitation, accompanied by intermissions of the cardiac impulse 
and of the radial pulse, which he latterly began to experience on 
going up stairs, or being otherwise hurried in his movements; he 
had also felt, on these occasions, a dull tensive pain behind the 
sternum. He further informed me that, during sleep, his breath- 
ing had been noticed, of late, to be occasionally slow, sighing, 
and oppressed. Pulse 86, and regular; appetite indifferent ; has 
had flying gouty pains in the feet and in the muscles of the 
chest. Lithia was prescribed, and warm mustard foot baths 
were directed, with a view to develope an attack of gout in the 
feet. 

I heard nothing further of this gentleman’s health till Febru- 
ary, 1870. He had been fairly well during the interim, and 
continued to discharge his professional duties, which were 
laborious, without interruption. He had, however, been much 
annoyed by acidity of stomach, and had noticed, from time to 
time, a deposit of lithates in the urine. 

On the night preceding my visit to him he had a severe attack 
of nephritic colic, after having dined heartily upon salmon. He 
was quickly relieved, under active treatment by means of counter- 
irritants and alkaline diuretics, and, in the course of a couple of 
days, was able to resume his professional duties. 

January, 1875. Since last report he has had repeated attacks 
of gout in the feet, and, for some time after each of these attacks, 
he has felt much better in regard to his general health. No re- 
turn of angina, from which he has been now free for more than 
seven years, Habits most carefully regulated in regard to diet 
and exercise. 


The complex morbid condition known under the designation of 
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EHxophthalmic Gottre, Graves’ disease, or Basedow’s disease, which 
has been already referred to at p. 489, consists in its complete 
form, of the “symptomatic triad,’ palpitation with throbbing 
of the arteries of the neck, vascular turgescence and enlarge- 
ment of the thyroid body, and prominence of the eyeballs, 
was first described by Graves in his clinical lectures delivered 
in 1835. Flajani, in 1802, had published three cases, now re- 
garded as belonging to this category, amongst the symptoms 
of which, however, exophthalmia was not included.* Gale- 
zowski+ claims for Demours the original description of the 
disease in 1818. Parry, in 1825, recorded seven cases of thyroid 
enlargement in connexion with affections of the heart.t Accord- 
ing to Hirsch, Basedow was the first writer who described the 
disease ; he proposes therefore to name it after him; Basedow’s 
account of the affection was, however, not published till 1840.§ 
Jaccoud has shown|| that to Graves is due the merit of having 
been the first to direct attention to this singular affection as a 
distinct morbid entity. 

According to Dr. Stokes, the essential features of the affection 
are the following : 

1. Increased force and rapidity of the heart’s action, of long” 

continuance, and without fever. 

2. Excited action of the carotid and thyroid arteries. 

3. Enlargement of the thyroid gland, varying with the force — 

of the heart. j 

4, Enlargement of the eyeballs, without any disease of the 

orbits or brain. 

He regards it as “a special form of cardiac neurosis, which 
may result in organic disease,” and, probably, a similar affection 
of the cervical vessels. 

Niemeyer’s view of the pathology of the disease is virtually 





* Collezione d’ Osservaziont, tom. iii., p. 270. 

+ Gazette des Hépitawe, 1871, p. 425. 

+ Collections from the unpublished writings of the late Caleb H. Parry, M.D., 
London. : 

§ Casper’s Wochenschrift, March, 1840. 

|| Legons de Clinique Médicale de R. J. Graves, ouvrage tradut et annoté par le 
Docteur Jaccoud, 1862, tom, ii., p. 290. 

| The Diseases of the Heart and Aorta, p. 279. 
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jidentical with that of Stokes. He attributes the affection to 
jpalsy of the vaso-motor nerves, which, in his opinion, “ fully 
accounts for the dilatation and increased pulsation of the carotid 
‘and thyroid arteries, as well as for the cedematous swelling of 
‘the thyroid gland and intra-orbital fat.” There is likewise, he 
ithinks, “a sub-paralytic state of the vessels of the muscles of 
‘the heart.”* | 
Trousseau, while admitting that neurosis of the heart consti- 

‘tutes an essential element of the disease, does not regard it as 
the primary lesion. He looks upon the affection as “a neurosis 
of the sympathetic, from congestion or structural change of the 
ganglionic system.” In one instance he found, on post mortem 
examination, the inferior cervical ganglia of the sympathetic, 
especially that of the right side, greatly enlarged, and highly vas- 
cular; its connective tissue hypertrophied, and exhibiting nuclei 
and fusiform cells, whilst the proper nerve constituents, both 
cellular and fibrous, were wasted. The cardiac plexus was simply 
vascular.t Drs. Cruise and R. M‘Donnell found the inferior 
cervical ganglion almost entirely replaced by areolar and adipose 
tissue.t According to Dr. J. Begbie, the disease is essentially 
aneemic.§ Bellingham|| and Makenzie, were of the same opinion, 
whilst Dr. J. W. Begbie regards anemia as the primary condi- 
tion, vaso-motor paresis being a direct consequence of this.** 

Doctor Lauder Brunton is of opinion that the palpitation, so 
characteristic of this disease, is due to direct stimulation of the 
accelerating nerves of the heart, which descend from the vaso- 
motor centre in the medulla oblongata in company with the 
vertebral artery, and, after passing through the inferior cervical 
ganglion of the sympathetic, are supplied to the heart. Irritation 
of this ganglion would, therefore, account for cardiac excitement. 

The remittent engorgement of the thyroid vessels may, in 

* Teat-Book of Practical Medicine, vol. i., p. 875. 

+ Clinical Medicine, Sydenham Society's Edition, vol. i., p. 575-82. 

{ See abstract of Case, p. 1061. 

§ Monthly Journal of Medical Science, 1849, p. 495, and Contributions to Practical 
Medicine, p.176. ~ 

|| Diseases of the Heart, p. 582. 


‘I Diseases of the Eye, 1854. 
*™ Edinburgh Medical Journal, vol. ix, part i., p. 206. 
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his opinion, depend upon paralysis of their vaso-motor neryes 
which are derived from the second cervical ganglion, or upon 
“inhibition” of these through other nerves. He thinks that 
protrusion of the eyeballs is most probably due to turgescence 
of the blood-vessels and lymphatics in the orbit; remarking 
that, in the experiments of Bernard, exophthalmia was readily 
produced by irritation of the nerve-filaments connecting the first 
and second dorsal ganglia of the sympathetic with the spinal cord. 

Finally, he calls attention to the loss of consensus between the 
movements of the eyeball and those of the upper eyelid, which 
was exhibited in one of his cases, and ventures to account for this 
symptom on the assumption of disturbed innervation of the lids, 
as propounded by von Grafe; and especially of the upper lid, 
through the levator muscle, which derives its nerve supply in 
part from the sympathetic.* 

Mr. Swanzy has reported a case of exophthalmic goitre, in 
which the want of consensual movement of the upper eyelid, 
when the patient looked down, was well pronounced ; nictitation 
was likewise remarkably slow and infrequent in this case, both 
phenomena depending, in his opinion, upon deranged innervation 
of the lids.+ 

Whilst I believe that the singular combination of symptoms 
constituting exophthalmic goitre is essentially dependent upon 
vaso-motor paresis, I feel with Dr. Cheadle that the frequent 

coexistence of dilatation of the pupils, a condition which indi- 
cates rather irritation than paralysis of the sympathetic nerves, 
with elevation of temperature, epistaxis, and diarrhcea, constitutes 
an objection which must be answered before this theory can be un- 
reservedly adopted. Such an answer cannot at present be given. 

Cardiac excitement is usually regarded as the primary symp- 
tom. Trousseau, however, recognizes a previous state of nervous 
irritability, manifested by peevishness and impatience. This is 
soon followed by a sense of fulness and throbbing in the head 
and eyes, palpitation, throbbing at the epigastrium, ‘and often 
vomiting and diarrhcea. The patient now loses flesh, notwith- 
standing the existence of a morbid appetite, which, however, is 


* St, Bartholomew's Hospital Reports, vol. x., 1874. 
+ Irish Hospital Gazette, vol. i., p. 258. 
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oon replaced by anorexia. In females, derangement of the men- 
strual function is an early symptom, and, as noted by Dr. 
‘Cheadle, constant elevation of temperature and occasional pro- 
‘fuse sweating and epistaxis.* The other two cardinal symptoms 
mow gradually declare themselves, enlargement of the thyroid 
musually preceding the exophthalmia. The order of the two latter 
‘symptoms may, however, be inverted, as it was in the majority 
cof my cases; or either may be absent, most frequently the thy- 
iroid enlargement, constituting an example of the “incomplete” 
form of the disease. 

Exophthalmic goitre may be acute or chronic. Dr. Adams has 

‘known ocular prominence to be suddenly produced by a violent 
fit of coughing and retching,+ and Dr. R. Taylor has witnessed 
‘its occurrence in the course of one night.{ Trousseau has re- 
corded the case of a female, sixty years of age, in whom the 
three prominent symptoms of the affection were developed in the 
course of a single night from excessive mental emotion.§ The 
disease is, however, most frequently of slow and progressive 
growth, the rate of its progress being unsteady and fitful. A 
fright or a mental shock of some kind is usually the starting 
point of the symptoms. Protracted watching and great anxiety 
may give rise to it. Stokes has known it to be produced in the 
male subject by long continued bleeding from heemorrhoids. 

The great majority of those who suffer from exophthalmic goitre 
are females. Males are occasionally, though rarely, the subjects 
of it. I have not seen an example of it in the latter sex; but 
Stokes|| and Trousseau have each witnessed one example. Chea- 
dle, Moore,** Foot,t+ Begbie,tt and Reith§§$ have each re- 


* St. George’s Hospital Reports, vol. vii., 1875, p. 81. 

¢ Stokes on Diseases of the Heart and Aorta, p. 295. 

{ Medical Times, May, 1856, p. 516. 

§ Opus citat., p. 575. 

|| For further report of this case by Dr. L. McDonnell, see Dublin Jownal of 
Medical Science, vol. xxvii., p. 200. 

I St. George's Hospital Reports, vol. iv. 

** Dublin Quarterly Journal of Medical Science, November, 1865, p. 344. 

+t Irish Hospital Gazette, vol. ii., p. 179. 

Et Dublin Hospital Gazette, vol. ii., p. 107, quoted from Case Book of The Edin- 
burgh Medical and Surgical Journal, 

§§ Medical Times and Gazette, November 11th, 1865. 
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corded a case of the disease in the male sex. Of 50 cases col- 
lected by Withusen, the subjects were males in only 8 in- 
stances.* The period of life at which it is most common is 
between puberty and the age of forty. From twenty to twenty- 
five years is, according to Trousseau, the age at which it usually 
occurs. Of my 6 cases, 3 were over twenty-five, and 2 were forty 
years of age; but, in the latter cases, the disease had been in 
existence six and eight years respectively when the patients 
came under my notice. Niemeyer remarks that men affected 
with this disease are usually advanced in life, whilst, in females, 
it generally appears in youth.t 
Of the three characteristic symptoms of this disease, palpita- 
tion is usually the first exhibited. In Case 134, however, en- 
largement of the thyroid gland was the first symptom noticed; 
palpitation with further and rapid growth of the thyroid super- 
vening six years later, on the occurrence of uterine hemorrhage. 
The pulse is rarely under 120, whilst it not unfrequently attains 
to 160 in the minute. In cases uncomplicated by hypertrophy 
of the left ventricle it is small, and most frequently regular ; but 
irregularity or intermittence of the pulse is occasionally wit- 
nessed in this, as in all other forms of cardiac neurosis. 
The subjoined tracing, taken from a female suffering from 


exophthalmic goitre in a typical form, the notes of whose case IT 


have unfortunately lost, shows well the irregularity and inter- 
missions which characterize the pulse in many cases of the 
affection. 





Fie. LX VIII 
Exophthalmic Gottre. (McG.) 
Pulse 70. September 17th, 1874. 


The impulse of the heart is abrupt and energetic rather than 


* Dublin Medical Press, July 6th, 1859, Translation from the Bibliothek fiir 
Lager, by Dr. W. D. Moore. 
+ Opus citat., p. 376. 
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strong; it is remarkably liable to exacerbations from emotional 
xcitement. Trousseau has, in one instance, seen projection of 
ithe precordium from long continued palpitation. The sounds of 
ithe heart are usually sharp and clear, as in ordinary nervous pal- 
jpitation. A soft systolic murmur, more or less persistent, but 
rrarely of long continuance when not dependent upon valvular 
llesion, is frequently heard at the apex of the heart. A murmur 
‘of similar quality and rhythm still more frequently exists at the 
| base, either in the aorta or in the pulmonary artery; but it is not 
‘transmitted into the arteries of the neck. The former of these 
“murmurs is most probably adynamic, the latter heemic; both 
are occasionally harsh in quality. I have frequently heard, in 
these cases, sownds both single and double in the carotid arteries, 
but never murmur, where it was not due to pressure from the 
enlarged thyroid gland. Trousseau has observed, as a constant 
symptom in exophthalmic goiftre, the “cerebral macula,” viz., a 
reddening of the skin after slight irritation, as in cerebral or 
ataxic typhoid fever. Foot, likewise, noted this phenomenon in 
one of his cases.* An elevation of temperature of 1° to 2° F., 
during the paroxysm, has been noticed by Basedow and Teissier, 
and also by Cheadle.t These symptoms have been attrikuted by 
Trousseau to debility of the vaso-motor nerves. Menstruation 
is usually irregular and defective, but the three prominent symp- 
toms of the disease are, in most cases, exhibited before the occur- 
rence of this derangement. The order in which, relatively, the 
symptoms were exhibited in my 6 cases} is shown in the fol- 
lowing table : | 

TaBLE XV.—EXOPHTHALMIO GoiTRE, 





Order of Occurrence. 
Symptoms, —.  }] Total Cases. 
First. Second. Third, Fourth. 
Palpitation ... oi 4 0 1 5 
Thyroid Enlargement ... 2 1 8 0 6 
Projection of Eyes... 0 4 1 1 6 
Deranged Menstruation 0 1 1 4 6 


So far as a conclusion may be drawn from these 6 cases, it 


* Trish Hospital Gazette, vol. ii., p, 163. 
+ St. Georye’s Hospital Reports, vol. iv., p. 183, Ibid., vol. vii., 1875, p. 81. 
t I have, unfortunately, mislaid the notes of the 7th Case, referred to at p. 490. 
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would appear that palpitation is most frequently the primary 
symptom, and next, in order of frequency, enlargement of the 
thyroid gland; that projection of the eyeballs is the secondary 
symptom in the great majority of cases; that thyroid enlarge- 
ment is, but in a somewhat less proportion, the usual tertiary 
symptom; whilst derangement of menstruation constitutes, in 
most cases, the fourth symptom in the order of occurrence. The 
number is, however, obviously too small to furnish a reliable 
basis for induction. 

The enlargement of the thyroid gland constitutes the most 
urgent symptom of the disease. It is usually slow but fitful in 
progress, the right lobe being, in most cases, the first portion 
affected, and attaining larger dimensions than the remainder of 
the organ.* Its primary increase is due to enlargement of the 
thyroid vessels; hence pulsation and brwit de sowfflet during the 
period of vascular excitement, after which partial subsidence of _ 
the swelling is seen to occur. At a later period the parenchyma 
and the connective tissue of the gland are found to have under- 
gone true hypertrophy ; the organ is now more solid, and the in- 
crease of bulk has become permanent. 

In some cases the excess of vascularity and the activity of 
pulsation of the thyroid body have been such as to lead to an 
error of diagnosis. Dr. Stokes has known the tumor to be mis- 
taken for aneurism, a day having been actually appointed for 
the operation of tying the carotid artery before the error was 
detected. 

Huskiness of voice, and even aphonia and stridor, are not un- 
frequently produced by the pressure of the enlarged thyroid upon 
the trachea and recurrent nerves. 

Life has been actually endangered by mechanical pressure 
upon the trachea and blood vessels. Trousseau mentions the case 
of a boy in whom tracheotomy was contemplated as the only 
means of preventing suffocation ; but relief was obtained by 
bleeding from the arm, the application of ice to the tumor, and 
the administration of digitalis. 

T have, in one instance, seen the thyroid enlargement attain such 


* The right lobe was larger than the left in 8 of Moore’s 6 cases, and likewise 
in the case recorded by Banks, Dublin Hospital Gazette, vol. ii., p. 129. 
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dimensions, as to place the patient’s life in the utmost danger from 
asphyxia and coma by pressure on the trachea and the jugular 
veins. The patient, a female, aged eighteen, was admitted into 
hospital under the care of my late colleague, Dr. Curran, on the 
10th of January, 1870, with all the symptoms of Graves’ disease 
well pronounced. The thyroid gland had already attained the 
size of half an ordinary melon; it pulsated violently, and, by 
pressure upon the jugular veins and the trachea, caused great 
congestion of the neck and face, and urgent dyspnoea. The eyes 
projected to an extreme degree, and the patient was unable to 
swallow solids of any kind. Ordinary treatment, including 
bleeding from the arm, was attended with only temporary relief. 
The swelling increased, the patient became delirious, and as- | 
phyxia was imminent. The tumor being remarkably tense, it 
was suggested in consultation that relief might be obtained by 
division of the cervical fascia. This operation, which was at- 
tended with no ordinary difficulty owing to the great number 
and size of the superficial veins, was successfully performed by 
my colleague, Mr. Hayes, on the 27th of February ; the fascia 
was slit up upon a director along the mesial line, from the four- 
chette of the sternum to the os hyoides; the gland protruded 
through the wound, divaricating the edges of the incision to an 
extent of several inches, and the patient experienced immediate 
relief. The loss of blood did not exceed eight ounces. 

On the following day the cervical fascia was further divided, 
and the sterno-hyoid and sterno-thyroid muscles, which were on 
the stretch, were partially cut through. Relief was now com- 

plete ; the patient was enabled to lie down and to take solid food. 
_ She was discharged on the 12th of April, six weeks and 
three days after the date of operation. The catamenia, which 
had been irregular, were re-established. The thyroid enlarge- 
ment became soft, gradually diminished in size, and the wound 
cicatrized. The patient visited the hospital in May, 1871, viz. a 
year subsequent to operation. She was then in fairly good health, 
the thyroid tumor being not larger than a small orange.* 

* Vide Medical Times and Gazette, May 27th, 1871. I saw this woman again in 
April, 1875. The thyroid enlargement then scarcely amounted to disfigurement, 


proptosis no longer existed, menstruation was regular, she felt quite well and was 
actively employed, but the pulse was slightly accelerated, 
67 
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The appearance of the eyes constitutes the most striking char- 
acteristic of the disease; they are prominent and staring, as if 
under the continuous strain of a great physical effort, and im- 
part to the face a maniacal expression. The pupils are, with 
few exceptions, usually dilated, and the conjunctival and sclero- 
tic veins are more or less turgid. This condition of the eyes is 
exaggerated during a paroxysm of palpitation. It is usually 
symmetrical, but in a case recorded by Desmarres, one eye only 
was affected. Vision is in many cases misty, and the focal dis- 
tance is usually shortened; but frequently there is no alteration 
of focus or of visual perception. Trousseau mentions a case, 
recorded by Pain, in which one of the eyes was actually dis- 
located from the orbit by pressure from behind. 

_ The prominence and tension of the eyeballs have been attri- 
buted to three different causes; namely, excess of the vitreous 


humour ; hypertrophy of post-ocular connective tissue, with - 


cedema, or accumulation of fat; and dilatation and distention of 
the post-ocular vessels. In one instance Trousseau found the 
globes, which were of ordinary size, thrust out of the orbits by 
excess of areolar and adipose tissue.* In Basedow’s and Keu- 
singer’s cases the eyeballs were atrophied, and the orbital fat 
was In excess. 


As to the etiology of the disease, I consider Dr. Lauder Brun- 


ton’s hypothesis the most tenable.f It is not only in conso- 
nance with the admitted condition of the carotid and thyroid 
arteries, but it explains the increase of ocular protrusion ex- 
hibited under vascular excitement, and the partial subsidence of 
the eyeballs which follows the cessation of a paroxysm. Ina 
case recorded by Mr. Sharpley,{ the retinal veins were seen to 
pulsate during a paroxysm. 

After death, sanguineous extravasation has been found in 
the retina, the vessels of the choroid being congested. Pig- 
mentary deposit in the retina has been detected in at least three 
instances; viz., in the case recorded by Withusen, in one ex- 
amined by Dr. Argyll Robertson,§ and in a third case recently 

* Opus citat., p. 582. 
+ Vide p. 1051. 


{ Medical Times and Gazette, September 5th, 1874. 
§ Dr. J. Begbie, Contributions to Practical Medicine, p. 175 (foot note). 
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under the observation of Dr. Nixon in the Mater Misericordiz 
Hospital.* 

Anzemia, and in the female, leucorrheea, are pretty constant 
symptoms of exophthalmic goitre. They are, however, by no 
means necessary, or even ordinary precursors of the “ sympto- 
matic triad,” as suggested by Luton. In four of the cases pub- 
lished by Dr. Moore, anemia did not exist; three of these 
patients were actually florid. Niemeyer does not admit a 
necessary connexion between anemia and exophthalmic goitre.f 
Respiration. is easily quickened, and not unfrequently it is per- 
manently accelerated. There is insomnia, and the bowels are 
usually constipated. In the advanced stages the appetite for 
solids is indifferent, or entirely lost, and in many cases persistent 
vomiting exists. Intercurrent diarrhcea, epistaxis, intestinal hee- 
morrhage, and cedema of the feet, are occasionally witnessed in 
the course of the disease. 

Doctor Graves has remarked the frequent association of hys- 
teria with this disease; he has even suggested the dependence 
of the hysterical globus upon temporary enlargement of the thy- 
roid gland. The connexion is, however, doubtful. 

The disease is rarely fatal. When death results from it, dila- 
tation of the heart with its consequences, congestion of the 
lungs, anasarca, and effusion into the serous cavities, is usually 
the immediate cause; but not unfrequently the patients succumb 
to intercurrent affections of the respiratory organs, to chronic 
renal disease, or to cerebral hemorrhage. Death has likewise 
resulted from erysipelas, and from gangrene following anasarca 
of the lower extremities. 

The recorded post mortem examinations are few. Besides 
those given by Trousseau, Cruise and McDonnell, Basedow, 
and Keusinger, already referred to, examples have been pub- 
lished by Marsh,t Smith,§ Withusen,|| Praél,1 Banks,** Reith,{-+- 
* This case has not been as yet published. 

+ Opus citat., vol. i., p. 375. 

t Proceedings of the Pathological Society of Dublin, 1841. 
§ Stokes, Diseases of the Heart and Aorta, p. 291. 

|| Trousseau, opus citat., p.570. J Lbid., p. 570. 

** Dublin Hospital Gazette, June 1st, 1855. 


++ Medical Times and Gazette, November 11th, 1865, 
67* 
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J. Begbie,* and Flint.t Other fatal cases are referred to by 
Cheadlet as having been recorded in Germany by Virchow and 
von Recklinghausen, and in France by Péter. 

The case published by Dr. Banks claims a more extended 
notice, as being one of the most complete on record. The 
patient, a female, aged thirty, when fifteen years old, suffered 
from mental disquietude and emotional excitement. Her men- 
strual function had been always irregular, and for the last 
twenty months of her life it was entirely suspended, having 
been, about that time, suddenly arrested in the midst of a 
period. She had been subject to palpitation, and in the winter 
to bronchitis. 

The eyes were prominent, brilliant, and staring; but they were 
not congested, nor was vision in any way affected. 

The thyroid gland was much enlarged, the right lobe in a 
greater degree than the left; it increased in size during palpita- 
tion and fits of coughing, and it yielded a purring thrill, and a 
loud continuous venous hum, There was arterial throbbing in 
the neck, accompanied by a single and interrupted arterial 
sound. 

The pulse was rapid, feeble, and unequal; it was likewise 
irregular and intermittent. Precordial dulness was extended, 
and the action of the heart was irregular and tremulous, but no 
cardiac murmur existed. 

Towards the close of the patient’s illness there was cedema of 
the lower extremities and eyelids; the urine contained albumen 
and some blood, and, in the recumbent posture, there was great 
respiratory distress whilst the cervical throbbing and murmur 
became nearly imperceptible. Death occurred by syncope. The 
post mortem appearances I shall record in the author’s words: 

“The thyroid gland, enlarged to four or five times its natural 
size, was found to cover, to a considerable extent, the front of 
the trachea. The right lobe was larger than the left; the thy- 
roid veins were remarkably dilated; the gland was dense, very 


* Dublin Hospital Gazette, vol. ii, p. 109, from Case Book of The Edinburgh 
Medical and Surgical Journal. 

+ Diseases of the Heart, third edition, p. 811. 

t St. George’s Hospital Reports, vol. iv. 
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solid to the feel, and lobulated. A section of different parts 
disclosed the existence of numerous cysts, containing a yellow 
fluid like honey. The contents of some of the cysts were dark 
coloured, and resembled coagulated blood. The microscopic ap- 
pearances were similar to those observed and figured by Roki- 
tansky in ordinary enlargement of the thyroid. 

“The jugular veins were enlarged. The bronchial glands were 
found of an unusually large size. The heart was enlarged gener- 
ally, and the cavities dilated, but not to any considerable extent. 

“The heart was as large as that of an ordinary man, the sub- 
ject being a woman under the middle size. The valves were free 
from disease, with the exception of slight thickening of the an- 
terior edge of the mitral valve. 

“ The lungs were highly congested, and the bronchial mem- 
' brane bore the marks of intense inflammation. The liver ap- 
peared as if in the earliest stage of cirrhosis; the spican large 
and congested. 

. “The brain softer than natural; the lining ee of the 
ventricles much thicker than seme The kidneys had under- 
gone the changes usually observed in the early stages of Bright’s 
disease.” 

In Dr. Begbie’s case, which was that of a man, aged thirty- 
one, in which all the symptoms of the disease existed, death 
occurred from congestion of the lungs and general serous effu- 
sion. The heart was dilated and thinned; it was distended with 
fluid blood. The jugular veins were dilated, that of the left side 
being an inch and a-half in diameter; the thyroid was enlarged ; 
the spleen and kidneys were likewise enlarged; the liver was 
_ cirrhosed, 

Tam indebted to Dr. Cruise for the following report of the case, 
already referred to, which came under his notice: “Margaret 
M., aged thirty-six years, mother of several children, entered the 
Mater Misericordie Hospital under my care, September 26th, 
1864, Her case was a well marked one of exophthalmic goitre. 
The disease was of a few months’ duration, and came on while 
wet nursing a child in Lord L’s family. From the time of her 
admission, up to her death, November 30th, 1864, she steadily 
sank, Palpitation was most violent, and uncontrolled by the 
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remedies used (viz., digitalis, bromide of potassium, iodine, and 
cold to the thyroid, as advised by the late Dr. Aran of Paris), 
During the last few days of her life she passed into a semi-con- 
scious state, with sordes on the teeth and gums, in fact a typhoid 
state, with remarkable dilatation of the pupils, which contracted 
markedly with the contraction which existed at first. On exam- 
ination after death, the heart was found slightly hypertrophied, 
but otherwise sound. The thyroid was enlarged, but not to 
the extent observed during life, and the eyeballs were healthy. 
The only marked change discovered was in the sympathetic 
nerve in the neck, the ganglia of which, on both sides, were so 
atrophied as to be barely distinguishable from the shaft of the 
nerve. On examination under the microscope (made by Dr. 


Robert McDonnell) the ganglia were found to consist of little 


more than connective tissue and fat, none of the ganglionic 
structure being visible.” 

In Dr. Reith’s case, the middle and inferior cervical ganglia of 
the sympathetic were enlarged, hardened, and infiltrated with 
granular matter; the nerve itself between these ganglia was 
likewise enlarged, and the surrounding cellular tissue was thick- 
ened. Dr. Reith was disposed to regard these changes as essen- 
tially strumous. 

A question of great importance, as bearing upon the pathology 
of exophthalmic goitre, is the precise state of the heart in its ad- 
vanced stages.* Towards the settlement of this question morbid 
anatomy has contributed but very scant information. In all the 
recorded autopsies, one or both ventricles were found to be 
dilated or hypertrophied ; but, in every instance, with the excep- 
tion of those by Drs. Banks and Cruise just given, valvular or 
aortic disease, adequate to account for these conditions, likewise 
existed. Hence, clinical observation constitutes almost the only 
available evidence from which a conclusion can be drawn. 

The apex of the heart has been displaced outwards in every 
chronic example of the disease. In most of the recorded cases 
the first sound of the heart was sharp and clear, whilst the radial 
pulse was feeble. In one of my cases (No. 132, p. 1068) re- 
duplication of the second sound existed without pulmonary con- 


* This subject has been already discussed at p. 489. 
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gestion, whence I inferred dilatation of the left ventricle. From 
these data, the conclusion may, I think, be legitimately drawn, 
that the left ventricle had become in some degree dilated. I am, 
therefore, in agreement with Dr. Stokes on this question, and I 
think the evidence to the contrary adduced by Trousseau is far 
from conclusive. Such is, likewise, the opinion of Virchow and 
Niemeyer. I cannot concur in the opinion of M. Luton, that 
the right side of the heart is always passively dilated in this 
disease ;* nor even if such were the case, could I admit his con- 
clusion that the symptoms which characterize the affection would 
be explained thereby. 

The diagnosis of exophthalmic goitre, in its typical form at 
least, cannot be attended with difficulty. It is lable to be con- 
founded with ordinary bronchocele only; but from this it differs, 
as pointed out by Stokes, in not being connected with soil or 
climate, and in the remarkable variations of volume exhibited by 
the tumor. The enlargement of the thyroid, moreover, seldom 
attains to the magnitude exhibited in bronchocele; and, as re- 
marked by Graves, it becomes stationary at a stage when the 
growth of bronchocele is accelerated. The swelling does, 
however, contrary to the opinion of Graves, not unfrequently 
“amount to actual deformity.” The remarkable throbbing of 
the carotid arteries usually witnessed in this disease, may be 
confounded by a careless observer with that due to inadequacy 
of the aortic valves; but the absence of a diastolic murmur at 
the base of the heart, and the character of the radial pulse, will 
suffice to exclude the latter affection. The prognosis is, on the 
whole, not unfavourable, but it must be made with reference to 
the actual condition of the patient. Most of these cases improve 
and relapse alternately, the disease becoming chronic, and ulti- 
mately stationary. Death seldom results directly from it. 

The treatment must vary, according to the view taken of the 
pathology of the disease, and the special indication afforded by 
Symptoms. 

The resemblance which, in one feature, it bears to bronchocele, 
has suggested the use of iodine, and several examples of cure by 


* Nowveau Dictionnaire de Médecine et de Chirurgie Pratiques, tom. xvi®, p. 506. 
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means of this agent have been recorded.* Trousseau, however, 
believes that iodine is positively injurious. Iron may be given 
with benefit where anzemia predominates, if the pulse-rate be not 
excessive.t In the latter case, especially if the pulse be at the 
same time weak and intermittent, the impulse of the heart feeble, 
and the first sound clear but faint, digitalis is the appropriate agent 
to be employed. Under its use, in doses of Mx to Mxv of the 
tincture given thrice daily, with the spirit, or compound tincture, 
of chloroform, the pulse-rate is rapidly reduced, whilst the action 
of the heart acquires strength and steadiness. Digitaline may be 
_ substituted, in doses of one-fortieth of a grain every sixth hour 
till the above mentioned effects are exhibited, or, should the sto- 
mach prove intolerant of the drug in any form, 3j of the wnguen- 
twm digitalis of the Hamburgh Pharmacopeeia may be smeared 
over the precordium night and morning, the result being care- 
fully observed. In every case the use of the drug should be 
suspended when the pulse has been reduced below 100 in the 
minute. Trousseau, however, thinks digitalis should be given 
till the pulse-rate falls to 70, and the earliest symptoms of its 
toxic effects are exhibited; viz., vertigo and nausea. ‘This is 
unnecessary, and not free from danger. It is, moreover, objec- 
tionable, as precluding the repeated use of the medicine, with- 
out which permanent benefit cannot be obtained. 

Aconite may be given with advantage during the paroxysms 
of palpitation, if the impulse of the heart be vigorous and the 
pulse free from intermission. Bromide of potassium may be like- 
wise administered with benefit in such cases} Gelseminum, 
arsenic, and iodo-bromide of calcium§ have been used in the 
treatment of exophthalmic goitre; galvanization of the cervical 
sympathetic, as first resorted to by Dusch, has been likewise 
tried, and with satisfactory results, by Chvostek, Moritz Meyer, 
and by Eulenburg and Guttmann.]|| 

One of the primary objects of general treatment in cases at- 

* Vide Stokes, opus citat., and Cheadle, St. George's Hospital Reports, vols. iv, and 
vii., also Case 134, p. 1071. 

+ Vide Foot, Irish Hospital Gazette, vol. ii., p. 165, and Sharpley, loco citat. 

t Vide Case 130, p. 1066. 


§ Dr. Guptil, American Journal of the Medical Sciences, J anuary, 1874. 
|| Die Pathologie des Sympatheticus, 1873. 
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tended with derangement of menstruation, should be to re-estab- 
lish this function.. Improvement generally coincides with the 
return of the menstrual flux at the monthly periods, and, as 
remarked by Charcot,* such is likewise the case on the occur- 
rence of pregnancy. 

Cold water bathing, and especially cold showers, at the proper 
season, and during the intervals between the monthly changes, 
are of great value as a means of allaying nervous excitement and 
promoting general nutrition. 

Bleeding from the arm has been followed by complete relief 
during a paroxysm of dyspncea in which strangulation from vas- 
cular engorgement of the thyroid body had been imminent. Ice 
should be applied over the tumor, at the same time, as suggested 
by Aran and Trousseau.+ 

In extreme cases, tracheotomy has been suggested as the only 
means of saving life; but, irrespectively of the unfavourable pros- 
pect of ultimate recovery which this operation affords, even 
though successful in rescuing the patient from immediate death, 
it is attended with the utmost difficulty and danger in the per- 
formance, owing to the enlargement and great vascularity of the 
thyroid body. I have, in a previous page (1057) indicated an 
alternative procedure, which was eminently successful in the only 
instance in which it has been resorted to; namely, division of 
the cervical fascia over the tumid gland. 

The following six cases constitute the only examples of exoph- 
thalmic goitre of which I have preserved full notes. 


Case OXXIX.—Zxophthalmic Gottre and Impairment of Vision; 
Palpitation, with Murmur in the Pulmonary Artery; Rapid 
Pulse ; Irregular Menstruation. 


Anne C., aged thirty years, visited the Mater Misericordie 
Hospital as an extern patient, May 31st, 1867. Three years pre- 
viously she had been in hospital for pain in the left shoulder, 
About the same time she noticed a swelling in her neck, and her 
sight began to fail, During the last year menstruation had been 


* Gazette Hebdomadaire, 1862. 
+ Bull. de V Acad. de Médecine, December 4th, 1860, tom. xxvi., p. 122. 
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irregular, and on two occasions it was suspended for two months, 
The eyes were prominent, and vision was imperfect in the left ; 
it was “misty” and “cloudy” after exertion. There was general 
enlargement, with pulsation of the thyroid gland. The carotid 
arteries pulsated visibly; the pulse was 168 and weak, and the 
sounds of the heart were sharp, clear, and free from murmur. 
She was directed to take, twice daily, gr. ss of extract of bella- 
donna, with an equal quantity of extract of nux vomica. 

June 15th, 1868. She again presented herself in the out- 
patients’ room, and the following note was taken. Pulse small, 
160; heart’s action “hammering,” and in rate corresponding to — 
the radial pulse, but not attended with murmur. Thyroid en- 
larged and pulsating; eyes prominent, and sight weak ; respira- 
tion 86; has cough, and is remarkably nervous. 

October 7th, 1868. The report made was as follows. Pulse 
168; brwit de rape over pulmonary artery, but not audible else- 
where. Menstruation has been suspended for the last two 
months ; is deaf in right ear. To have bromide of potassium, 
ors. x, thrice daily. 

January 13th, 1869. The last note made of this case bears 
the above date, and is to the following effect. Pulse 150; eyes 
prominent ; thyroid large and pulsating; heart bounding. 

It is noteworthy that impairment of vision not only existed in 
one eye, but was coeval with protrusion of the eyeballs, and was 
one of the earliest symptoms observed. ; 


Case OXXX.—Huxophthalmic Gottre; Palpitation, with Roughness 
of the First Sound, and Throbbing of the Carotids ; Irregular 
Menstruation ; Improvement. 


Eliza E., aged twenty-two years, a domestic servant, of fair 
complexion, and a native of Birmingham, visited the extern de- 
partment of the Mater Misericordie Hospital on the 10th, and 
again on the 17th of January, 1868. She had been for several 
years suffering from palpitation, which first occurred after severe 
mental affliction. Six months previous to her visit she noticed 
that her eyes projected, and three months later, that her neck 
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was swollen. Pulse 132; eyes remarkably prominent and staring 
especially the left, which was myopic. The thyroid body was 
’ enlarged, and pulsated strongly. There was palpitation of the 
heart, with roughness of the first sound, and visible pulsation of 
the carotids accompanied by a systolic. arterial murmur. Men- 
struation was irregular, the periods varying from four to six 
weeks. Appetite, sleep, and state of bowels natural; tongue 
clean. To have grs. vij of bromide of potassium thrice daily. A 
few months later this girl reported herself as greatly improved, 
and able to resume her employment. 

Palpitation preceded the other two events in this case, and 
protrusion of the eyes was second in order. 


Cas—E CXXXI.—Palpitation ; Exophthalmia; Enlargement and 
Great Congestion of Thyroid Body; Systolic Murmur in 
Thyroid Gland and in Carotid Arteries; Dyspnea; Dys- 
phagia ; Cough and Hemoptysis ; Edema of Feet, and Oc- 
casional Syncope; Rapid Pulse ; Intermittence of the Heart ; 
Masking of the Second Sound ; Extension of Precordial Dul- 
ness, and Displacement of Apex Outwards. 


Margaret M., aged forty years, a dressmaker, married, and has 
had nine children, is still “regular,” visited hospital, July 6th, 
1869. Her illness commenced with palpitation eight years pre- 
viously, and about the same time her eyes became somewhat 
prominent. Four years later her breathing became short, and 
about the same time she began to experience some difficulty in 
Swallowing solids. For the last two years she has been suffering 
from cough with mucus expectoration, which, on three several 
occasions, was mixed with blood. Epistaxis has occurred occa- 
sionally. During the heat of the present summer she had been 
prevented, by dyspnoea, from assuming the recumbent posture, 
and for the last fortnight she has been drowsy. 

When first seen by me her condition was the following: The 
eyes were remarkably and equally prominent, conjunctivee con- 
gested, and pupils contracted. She possessed the power of clos- 
ing the eyes by an effort, but during sleep they remained open. 
Both lobes of the thyroid body were greatly enlarged, and there 
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was congestion of the veins of the neck, which was much in- 
creased when the patient coughed. Indeed, she declares that 
during the act of coughing, the tension is so great over the thy- 
roid gland, that she feels as if it must “burst.” The root of the 
neck was tumid and rounded off. She did not suffer from head- — 
ache. Bowels confined. Respiration was shallow, and 60 in the — 
minute. The pulse was 108, and weak. The action of the heart — 
was characterized by occasional intermissions ; the sounds were 
free from murmur, but the second was not clear at any point of 
the precordium. The respiratory sounds were weak, but equal 
on both sides. Percussion-resonance normal. To have aperi- 
ents, and grs. x of bromide of potassium, thrice daily. 

July 30th. She has had slight weakness, with temporary loss 
of vision and of consciousness, two or three times daily for the 
last fortnight ; this was not caused by exertion. 

April 6th, 1870. She has been “irregular” for the last six — 
months, and the feet have been swollen at night for the last four 
months. Pulse 120. Eyes prominent and lachrymose, and when 
she coughs forcibly she feels them tense, and as if she could not — 
close them. 

The thyroid body was much enlarged, and crossed by turgid 
veins ; it yielded a loud systolic bellows-murmur. A murmur 
of similar character and rhythm was audible in the carotid arte- 
ries. The face was congested. Precordial dulness was extended; 
apex-pulsation in nipple-line, and impulse strong. 

This patient ceased to attend at the hospital, and I lost sight 
> Of her. 


Case OXXXIL—Palpitation and Rapid Pulse ; Exophthalmia ;— 
Enlargement and Pulsation of Thyroid ; Throbbing of Caro- 
tids ; Derangement of Menstruation ; Abrupt Cardiac Im- 
pulse; Sounds Clear, and Free from Murmur ; Second Sound 
Reduplicated at Midsternum ; Dilatation of Left Ventricle. 


Miss McC., a farmer’s daughter, aged twenty-three years, con- 
sulted me on the 13th of May, 1870. Had undergone much 
labour in milking cows at a large dairy. Two years previously 
she began to experience palpitation; about the same time she 
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noticed swelling at the root of her neck, and enlargement of her 
eyes, both of which changes have been gradually increasing since 
‘ that date. Has had, for the preceding six months, slight tender- 
ness of the left knee, at a point some distance above the joint. 

When she came under my notice, her skin was dusky and her 
eyeballs were prominent, giving her a remarkable staring ex- 
pression, which her brother, who accompanied her, characterized 
as a “queer look.” The thyroid body was enlarged and pulsa- 
tile, but, as I was informed, it varied inversely as the activity of 
the menstrual function. There had been no “change” for the 
preceding two months, and the thyroid was, at the time of ex- 
amination, remarkably large. Pulse 144, and regular; throbbing 
of the carotid and radial arteries ; the impulse of the heart was 
abrupt and “hammering”; the sounds were clear and unattended 
with murmur, the second being reduplicated at midsternum, 

To have bromide of potassium (grs, x) thrice daily, and com- 
pound aloetic pill (grs. v) every night. To give up the use of 
strong tea, to which she had been addicted. I have had no 
further report of this patient. In the absence of the signs of 
pulmonary congestion in this case, I regarded reduplication of 
the second sound as evidence of dilatation of the left ventricle. 
The clear and sharp character of the sounds tended to confirm 
this view. 


Case CXXXIII.—Palpitation ; Exophthalmia, and Enlargement 
of Thyroid Body, with Pulsation, Thrill, and Systolic Bruit ; 
Bruit de Diable; Weak and Rapid Pulse ; Tumultuous 
Action of Heart, with Systolic Murmur both at Apex and 
Base; Amenorrhea ; Great Dilatation of the Pupils ; Ema- 
ciation ; Temporary Improvement, and Relapse. 


Doctor Stokes was kind enough to invite me to see, with him, 
a remarkable example of this disease, on the 28th of April, 1871. 
The patient was a young lady from the country, aged twenty- 
four years. She gave the following history of her illness: Two 
years previously she had been much frightened, and immediately 
afterwards she began to suffer from palpitation. About a week 
subsequently her eyes began to project, and the root of her neck 
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to swell. Her menstrual function now became deranged; she 
became nervous and sleepless, and began to lose flesh. 

Under a course of treatment with tonics and chalybeates she 
improved considerably ; the swelling of the thyroid subsided, the 
eyeballs receded, the palpitation was mitigated, and menstrua- 
tion was re-established. . 

This improvement was of brief duration, and when I saw the - 
patient her condition was as follows: She was greatly emaci- 
ated, pale, and nervous; the eyeballs projected quite beyond the 
lids ; she closed the eyes with great difficulty, the effort to do so 
being attended with circumorbital pain, and she slept with the 
eyes open. The pupils were greatly dilated, and when the pa- 
tient sat with one side of her face to the window, light entering 
by the pupil and reflected from the fundus oculi, was distinctly 
transmitted at an angle through the sclerotic. 

The thyroid body was much enlarged, especially on the right 
side, and coursing over it were seen large and distended veins 
which pulsated synchronously with ventricular systole ; this pul- 
sation was arrested by light finger-pressure at the root of the 
neck, 

A loud intermittent bruit, of a buzzing character, and syn- 
chronous with ventricular systole, was audible over the thyroid 
body, and at its posterior margin a combination of triple sounds, 
consisting of carotid bruit de choc, jugular bruit de diable, and the 
thyroid buzz just described, was heard. The thyroid body pul- 
sated sensibly, and communicated to the hand a faint thrill. 
Pulse rapid and weak ; cardiac impulse strong and heaving, and 
both at apex and base a faint but rough systolic murmur existed. 
The apex-pulsation was in the nipple-line. She had not men- 
struated for the last four months. The bowels were regular. 

Small doses of citrate of iron and quinia were prescribed, and 
inunction of the precordium with the ointment of digitalis (Ham- 
burgh Pharmacopeeia) was directed. I had not again an oppor- 
tunity of seeing this lady, and I have heard nothing further of 
her case. 
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Case CXXXIV.—Menorrhagia ; Palpitation and Rapid Pulse ; 
Great Enlargement of Thyroid Body, and Extension of Swel- 
ling into Anterior Mediastinum; Enlargement and Distention 
of Cervical, Thoracic, and Brachial Veins; Throbbing of 
Carotid Arteries ; Systolic Bruit de Soufflet in Thyroid ; no 
Exophthalmia, but Temporary Obscuration of Vision ; Im- 
provement under Treatment with Iodine. 


Miss O’B., aged about forty years, consulted me in September, 
1872, She had menstruated regularly, but with pain. Her neck 
began to swell six years previously, but from this she felt no in- 
convenience till nine months prior to her visit to me. When first 
noticed, the swelling of the neck was chiefly on the right side. 

In January, 1872, she was suddenly attacked with “ flood- 
ing,” which lasted continuously for twenty-four days, the dis- 
- charge, consisting partly of liquid, and in part, of clotted blood. 
The loss was very considerable, and greatly reduced her strength. 
After this occurrence she began to suffer from palpitation and 
dyspneea on slight exertion, and the swelling in the neck rapidly 
increased. 

At the date of this lady’s visit to me the thyroid body had 
attained a large size, and, as judged by the percussion-dulness 
and the prominence of the sternum, a tumor continuous with it 
extended fully two inches into the anterior mediastinum.* 

The superficial veins at the root of the neck were greatly 
enlarged and tortuous, the external jugular being quite as large 
as the internal jugular in its normal state, and from the thyroid 
cartilage to the fowrchette of the sternum a vein of equal size 
coursed vertically along the middle line. Over the thyroid body 
generally a loud systolic brwit de sowflet was audible. The cervi- 
cal arteries pulsated visibly, and the superficial veins of the arms 
and of the upper portion of the chest on both sides were enlarged 
and distended. The upper portion of the sternal region, for 
about two inches downwards, was prominent and dull on percus- 
sion as already stated, whilst both subclavicular regions were 

* A case, which ultimately proved fatal, exhibiting a similar extension of the 


thyroid into the chest, is reported from Guy’s Hospital, in the Medical Press and 
Circular of March 23rd, 1870. The heart was normal in this case. 
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depressed, and, in the latter situations respiration was feeble, 
Over the sternal prominence a loud musical stridor was heard 
with both inspiration and expiration. 

The heart pulsated in the normal position ; its action was rapid 
and tumultuous, but the impulse was rather abrupt than strong, 
whilst the second sound was sharp, clear, and free from mur- 
mur. 

The pulse was regular but abrupt, and in the sitting posture 
it averaged 144, The eyes were not prominent, but on the occa- 
sion of her third visit, viz. on the 1st of October, she experi-— 
enced a mist passing over her eyes from below, when she looked 
upwards. There was then slight cedema of the feet and of the 
right arm and shoulder. 

The slightest exertion caused much difficulty of breathing. 
Sleep was disturbed, and she experienced some discomfort at 
the root of the neck when swallowing solids. Voice husky, and. 
singing voice entirely lost. Face of a leaden hue. To have 
ers. v of iodide of potassium, with Muj of tinct. of iodine, thrice 
daily, and the tumor to be painted with the liniment of iodine. 
To have warm sea-baths, and subsequently open sea-bathing. — 
Digitalis had-been given in large doses, with very little benefit. 

I saw this lady again in the following year. She had con- 
tinued the iodine treatment during the interim. The thyroid 
swelling was now much reduced, and the venous engorgement | 
less. She had not had a return of the flooding; her monthly 
health was now regular, and her strength had improved. I have 
not since heard of her. 


cur 
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CHAPTER X. 
DISEASES OF THE AORTA, 


THESE diseases may be classified under the three heads of 

(a) Atheromatous change, in its several stages. © 

(0) Simple dilatation, ; 

(c) Aneurism. 

Atheromatous tr bre nO of the coats of arteries is a 
result of malnutrition, and essentially degenerative. Not un- 
frequently the products of a low form of inflammation of the 
internal and middle coats are combined with those of tissue de- 
generation. Moxon says, “ Atheroma is in continuity with 
arteritis, and graduates from a condition in which no inflam- 
matory results can be found, into one in which inflammation is 
unmistakably present.” He holds that inflammatory irritation 
of arteries arises from vascular tension, and remarks that dis- 
eases which lessen the volume of the blood, and therefore 
diminish the tension of the arteries, such as phthisis and mitral 
obstruction, are very rarely associated with atheroma.* Holmes 
considers strain of the walls of arteries to be the principal factor 
in the production of atheroma.t 

Niemeyer maintains that antecedent chronic inflammation is 
a necessary condition of atheromatous change.{ Virchow is of 
the same opinion; adding, that the primary irritation results in 
enlargement of the connective-tissue corpuscles, multiplication 
of nuclei, cell-proliferation by endogenous growth, and, finally, 
fatty degeneration of these new products.§ 

The degenerative changes in the coats of blood-vessels consti- 
tuting atheroma, consist essentially in fatty and calcareous meta- 


* Guy's Hospital Reports, vol. xvi., third series, 1871, p. 481. 
t System of Surgery. 

£ Text-Book of Practical Medicine, vol. i., p 845. 

§ Cellular Pathology, translated by Chance, p. 861. 
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morphoses, as shown by Gulliver,* and admitted by Paget;+ 
Erichsen,} and all modern pathologists, Aitken regards atheroma 
as a fatty product of degeneration of tissue; but he considers 
rheumatism, gout, and syphilis, to be the ordinary causes of this 
change.§ Hodgson has noticed the frequent occurrence of aneu- 
rism in persons who had suffered from syphilis and taken large 
quantities of mercury.|| The doctrine of syphilitic causation of 
atheroma is, however, very questionable. It is noteworthy, that 
whilst syphilis is more common in civic than in rural popula- 
tions, aneurism is not proportionately in excess amongst the 
former; and, as remarked by Mr. Cooper Todd, whilst syphilitic 
affections were formerly more common and more virulent 
amongst soldiers than at present, aneurism has been latterly 
rather on the increase in the army.{ 

The influence of gout in the production of atheroma cannot, I 
think, be doubted. The degenerative changes, which, in chronic 
gout, are exhibited by the several structures in and around the 
joints, are kindred to, and most frequently associated with, cor- 
responding changes in the walls of the arteries. I cannot recog- 
nise rheumatism as a cause of atheroma, except in so far as it 
may be associated with gout, under the form of “chronic rheu- 
matic arthritis.”** 

In many cases atheroma is directly and exclusively the result 
of persistent arterial tension from hypertrophy of the left ven- 
tricle.++ Hence, its frequent association with the cirrhotic form 
of Bright’s disease, and with patency of the aortic valves. Hence, 
likewise, it is first exhibited in the arch of the aorta, which is 
most exposed to pressure from an hypertrophied ventricle. The 
change commences in the middle or fibrous coat, in the form of 
minute fawn-coloured spots; these gradually extend and coa- 


* Medico-Ohirurgical Transactions, vol. xxvi., p. 86, 

t Lectures on Surgical Pathology, vol. i., p. 138. 

+ Science and Art of Surgery, 1869, vol. ii., p. 1. 

§ The Science and Practice of Medicine, fifth edition. 

|| A Treatise on the Diseases of Arteries and Veins, 1815. 

| Army Medical Reports, 1868. 

** Vide A Treatise on Chronic Rheumatic Arthritis, by Robert Adams, M.D., 
1857. 

+t Vide p. 518, et sequent., and p. 824. 
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lesce, assume a deeper yellow tint, and become more dense and 
brittle. In the same proportion, the coats of the arteries lose 
their properties of resistance and elasticity, and the vessel is 
slowly and permanently dilated. The middle coat thus deterio- 
rated may be rent by the pressure of the blood, or it may under- 
go the further change of calcification, forming scales, the sharp 
edges of which, as observed by Richet,* may wound the “intima,” 
and thus give rise to aneurism. The internal coat, when unsup- 
ported on the outside, from yielding or disintegration of the 
“media,” is, in the great majority of cases, quickly broken 
through, and aneurism is the necessary result. The process of 
change above sketched, may, however, not extend beyond the 
stage of dilatation of the vessel. In the case of the superficial 
and smaller arteries, such as the radial and temporal, owing to 
their loose connexions and the tenuity of their walls, this is 
always accompanied by elongation and inflection. 

Dilatation of the aorta, carried to a certain point, and involving 
the orifice of the vessel, if unattended with proportionate ex- 
pansion of the valves, will give rise to patency and a murmur of 
reflux,} which, if the degree of inadequacy be extreme, will be 
prediastolic in rhythm.{ If the internal surface of the vessel be 
tough from atheromatous change, a systolic murmur, located 
above the base of the heart, and not transmitted into the arte- 
ties of the neck, will be the result.§ I cannot admit that equa- 
ble and moderate dilatation of the aorta is cognizable from 
physical evidence in the absence of the conditions and attendant 
Signs just specified. 

Dilatation of an artery carried to an extreme degree, and 
unaccompanied by breach of continuity in one or more of its 
coats, constitutes true aneurism; a form of the disease denied by 
Scarpa,|| but admitted by Corvisart,{ Bertin,** Laennec,++ and 

* Nowveaw Dictionnaire de Médecine et de Chirurgie Pratiques, 1865, vol. ii. 

+ Vide Case 87, p. 866. 

+ Vide p. 843, and Case 98. 

§ Vide p. 839, and Case 62. 

| A Treatise on Aneurism, Wishart’s translation, p. 54. 


I A Treatise on the Diseases and Organic Lesions of the Heart and Great Vessels, 
Hebb’s translation, p. 302. 


** Traité des Maladies du Ceur, p. 98, Observations 87 and 88. 
Tt Traité @ Auscultation Médiate, tom. ii., p. 688. 
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by most modern authors. True aneurism must be recognized, but 
only as representing a state of transition; the size attained and 
the figure presented by it depending upon the degree and extent 
of antecedent disease in the walls of the vessel, and the strain 
exercised upon them. The distinction between dilatation and 
true aneurism, as recognized by modern writers, has reference 
rather to the figure than the degree of enlargement; a fusiform 
expansion of the vessel over a limited portion of its length, or 
a yielding of a portion of its circumference in the form of a sac- 
cular protrusion of all its coats, constituting true aneurism, 
whilst an equable enlargement, formerly designated cylindroidal — 
aneurism, is now, according to its degree, recognized as dilatation 
of the vessel. 

Aneurism, therefore, as I understand it, is either true, by which 
I would imply a localized bulging or protrusion of all the coats 
of the artery; false, one or more of the tunics being broken 
through ; compound, where a false is engrafted upon a true aneu- 
rism by outgrowth from a limited portion of its surface ;* dis- 
secting, constituted by rupture of the internal and middle coats, 
the blood having formed a new channel by separation of the — 
outer from the middle coat over a limited portion of the cir-. 
cumference of the artery, and re-entered the vessel by a second 
opening, more or less distant from the original rent; and vari- 
cose, consisting in a communication between an aneurism and 


a vein, the pulmonary artery, or one of the chambers of the ~ 


heart.t 

False aneurism, the form in which the disease is most fre- 
quently presented, is usually the result of laceration or fissuring 
of the internal and middle coats of the artery, already deterio- 
rated by atheromatous change. The blood insinuates itself 
through the rent so formed, and by its pressure determines the 
development of aneurism. Occasionally, as observed by Corvi- 
sart,t aneurism results from perforation of the inner coats of the 


* Vide Corvisart, opus citat., p. 802, where an example is given. 

+ I do not propose discussing aneurism in its surgical aspects, and therefore I 
have not included in the above category, traumatic aneurism, aneurismal varix, or 
aneurism by anastomosis. 

+ Hebb’s translation, p. 276. 
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vessel, by the rupture of an abscess situate between the middle 
and external coats. Laennec also admits this mode of origin of 
aneurism.* False aneurism may be circumscribed or diffused. 
Circumscribed false aneurism has been divided into two species; 
namely, “mixed internal,’ and “mixed external.” The “ inti- 
ma” protruding through a rent in the middle and external coats, 
and with the connective tissue forming the sac of the aneurism, 
constitutes the former species, the identity of which rests upon 
the authority of Dubois and Dupuytren based upon a single ob- 
servation, and is now not admitted. The “mixed external,’ or 
the “aneurism of transition” of Cruveillier, is produced by rup- 
ture of the internal and middle coats of a previously diseased or 
dilated artery, the external coat, supported by the connective 
tissue, alone forming the wall of the sac. This is the most 
common form of aneurism, and that under which, except where 
other forms are expressly specified, the disease will be discussed 
in the succeeding pages. 

Diffuse false aneurism consists in an accumulation of blood 
outside the artery by rupture of all its coats, and limited only by 
the surrounding parts. It arises either from wound or laceration 
of the vessel by mechanical violence, or from rupture of the sac 
of a mixed external aneurism. 

Aneurism is essentially, though not exclusively, a disease of 
middle age. Out of 120 cases reported by Lisfranc, 59 occurred 
between the ages of thirty and forty-five years ;t and of 551 
cases collected by Dr. Crisp, 398 were represented as having oc- 
curred between the ages of thirty and fifty years.§ 

Of 15 cases of aneurism of the aorta which have been under 
my observation and treatment, 11 were between the ages of 
thirty and fifty years, 3 were over fifty, and one only was under 
thirty years. Tables XVI. and XVII. comprise 84 cases of 
aneurism of the aorta; of these, 55 were between the ages of 


* Traité @ Auscultation Médiate, tom. ii., p. 688. 

t Dr. Crisp (Diseases of the Blood Vessels, p. 108) mentions a variety of false 
aneurism formed by projection of the internal and middle coats through arent in the 
outer tunic, and refers to an example of this kind in the Museum of the London 
College of Surgeons (No. 1642). 

+ Reichet, opus citat, 

§ Opus citat., p- 113. 
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thirty and fifty years, 10 were over fifty, and 4 were under 
thirty years; in 15 instances the age is not stated. The princi- 
pal cause of the prevalence of aneurism at middle age must 
be the vigour and activity of the body at this period of life, 
Atheromatous change and calcification of the arteries is most 
common after the age of sixty, as stated by Bichat.* But the 
smaller percentage, and the less degree of arterial change at an 
earlier period ‘of life, are more than counterbalanced by the 
vascular strain arising from greater muscular power and habi- 
tual physical effort in middle age. 

Sex has a manifest influence in the production of aneurism. 
Of the 551 cases referred to by Crisp, less than one-eighth had 
occurred amongst females, whilst my tables show only 10 females 
out of 84, or alittle over one-eighth. The more laborious habits, 
and the greater muscular vigour of the male as compared with the 
female sex, by which vascular tension and strain are produced, 
may afford a satisfactory explanation of this difference. Mr. 
Porter has denied the influence of labour and muscular effort in 
the production of aneurism ;+ but, notwithstanding his great 
eminence as an authority on this subject, I cannot concur in the 
opinion just stated. Occupation, when ascertained in regard to 
a sufficient number of cases, may be accepted as a criterion by 
which to form a judgment on this question. My conclusions shall 
be drawn from examples of aneurism of the aorta exclusively; 
but manifestly they must apply equally to aneurism of the minor 
arteries. 

Of 57 cases in Tables XVI. and XVII. in which the occupation 
of the patients is given, 12 were mechanics, 10 were soldiers 
or pensioners, 8 were labourers, 5 porters, 4 cabmen, 4 gentle- 
men, 4 housekeepers (females), 2 grooms, 2 policemen, 1 was 
a butler, 1 a sailor, 1 a dairyman, 1 a cattle drover, 1 a 
coal heaver, and 1 a strolling player upon a wind instrument. 
Thus, it would appear from the statistics at my disposal, that 

-mechanics, soldiers, labourers, and porters, men whose avocations 
demand frequent and extreme muscular effort, or prolonged ex- 
ercise under unfavourable conditions, enjoy an unenviable dis- 


* Anatomie Générale, tom. ii. 
+ Observations on the Surgical Pathology and Treatment of Aneurism. 





PREVALENCE AND PATHOLOGY OF ANEURISM. 1079 


tinction in regard to liability to aneurism of the aorta. Indeed, 
in most instances, the first symptoms of aneurism can be traced 
' to a definite occurrence, involving great strain or effort, or to a 
severe shock. 

The relative frequency with which different arteries are affected 
with aneurism, would appear to depend upon (a) their magni- 
tude and proximity to the heart, and (6) their liability to strain 
or injury, whether by the force of the blood current, or from me- 
chanical causes. Hence the. disease is most common in the aorta. 
It has occurred with about equal frequency in the innominate, 
carotid, subclavian, iliac, femoral, and popliteal arteries.* 

The greater liability of the aorta, as compared with other ar- 
teries, arises from its immediate exposure to the force of impul- 
sion from the left ventricle. Owing to this circumstance, it is not 
only more liable to undergo those structural changes of its walls 
which predispose to aneurism, but such changes having been ef- 
fected, it is more likely to suffer disintegration of structure from 
the force of the blood current. The figures representing the rela- 
tive liability to aneurism of the different portions of the aorta, as 
deduced from the 84 cases comprised in Tables XVI. and XVII, 
are as follows: Ascending portion of arch, 30 cases ; abdominal 
aorta, 16; transverse portion of arch, 14; thoracic aorta, 8 ; 
descending portion of arch, 3. Thus, the frequency of aneurism 
of the ascending portion of the arch of the aorta was not only in 
excess of that in any other portion of the vessel, but equal to 
that of its occurrence in any two other portions of it. Two or 
more portions of the vessel were affected in the following rela- 
tive frequency : Ascending and transverse portions of arch, 8 ; 
transverse and descending portions of arch, 3; ascending por- | 
tion of arch and thoracic aorta, 2; transverse and descending 
portions of arch and thoracic aorta, 1; entire arch, 1; ascend- 
ing portion of arch and abdominal aorta, 1. 

As to the pathology of aneurism, I will only remark here, that 
I believe structural alteration of the coats, in a greater or less 
degree, always precedes simple or aneurismal dilatation of an 
artery ; and that vascular strain or tension is the immediate or 


* Vide Hodgson, op. cit.; Lawrence, Lectures in Lancet and Medical Gazette ; 
Chomel, Dictionnaire de Médecine ; and Wardrop, Cyclopedia of Practical Surgery. 
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determining cause of its enlargement.* Habitual vascular ten- 
sion leads to impairment of nutrition, degenerative change, and 
loss of elasticity in the middle coat of the artery. Such changes 
being established, the rate of expansion of the disorganized por- 
tion of the vessel depends upon the degree of internal pressure 
to which it is subjected, and the frequency of repetition of such — 
pressure. A high degree of blood-pressure suddenly brought to 
bear upon an artery in an early stage of structural alteration, 
' may, within the period of a single act of respiration, produce — 
the same result as a less degree of tension, exercised at intervals 
for many months, upon a vessel in a more advanced state of 
disease. — 

Where aneurism is the result of momentary strain, great mus- 
cular effort, or violent succussion of the chest or back, it is 
always of the false variety, and the patient is sensible of the 
occurrence of an accident, as of “something giving way” within 
the chest or abdomen. Sharp pain is felt at the seat of in- 
jury, the breathing is usually quickened, hemoptysis not unfre- 
quently occurs, and a sense of faintness, sometimes amounting 
to actual syncope, is experienced. In many instances in which 
the subsequent history of the case has proved the occurrence of 
rupture of some of the coats of the vessel at the moment of the ~ 
imputed accident, the injured person has quickly recovered from — 
the shock, and experienced but little inconvenience for months — 
afterwards. In all such cases, however, an appreciable deterio-— 
ration of health, consisting in one or more of the following symp- — 
toms, will be found to coincide with the date of the accident; — 
viz., shortness of breath on exertion, diminished power of en- 
durance, fixed pain in the chest, back, or abdomen, or dry cough. 
In a few instances, after a period of incapacity for labour or ex- 
ertion, but not characterized by definite symptoms, the injured 
persons have recovered ordinary health, and enjoyed complete — 
exemption from suffering for long periods, after which symp- 
toms of a definite character have been exhibited, and have con- 
tinued with increasing severity, till the fatal termination of the 
disease. 

The preceding observations may serve to explain the special 


* Vide Cases 135, 187, 188. + Case 1385, ¢. 9. 
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| liability to aneurism of the aorta, which is notoriously connected 
‘with certain pursuits and handicrafts requiring great and con- 
tinued muscular effort with distended lungs, or fatiguing exercise 
' with a constricted chest. Porters, sledgers, soldiers, and bands- 
/men, exhibit a much larger percentage of aortic aneurism than 
‘ others not similarly employed. Aneurism of the aorta is usually 
‘fatal; but the examples of temporary arrest or permanent cure 
_ of the disease, recorded within the last ten years, are sufficiently 
' numerous to encourage the hope of still greater success in its 
treatment. These remarkable results are partly due to the more 
accurate knowledge now possessed by physicians of the condi- 
tions which favour, and those which retard or prevent coagula- 
tion of the contents of the sac, and likewise, in some degree, to 
the discovery of new and more potent agents for effecting that 
object ; but they are mainly to be accredited to the greater 
boldness and skill with which the resources of surgery have 
been latterly employed in the treatment of aneurism. 

Owing to the indefinite character of the symptoms which, in 
many cases, attend aneurism of the aorta in its early stages, and 
still more to its frequent latency, especially within the thorax, it 
is difficult to determine the average duration of the disease in a 
large number of cases. Where, however, as has repeatedly 
happened, symptoms indicative of injury to the aorta are asso- 
ciated with a definite strain or concussion of the chest or back, 
and followed by those of aneurism of that vessel, the date of 
commencement of the disease may be fixed with accuracy. In 

_ the cases recorded in Tables XVI. and XVIL.,I find the duration 
of aneurism of the aorta within the chest to have varied from ten 
days to ten years; and that of aneurism of the abdominal aorta 
to have ranged from fifteen days to eleven years. 

The longest duration of aneurism of the aorta witnessed by 
Walshe was thirty-eight months. Dr. C. J. B. Williams has 
Mentioned the case of a gentleman then living, who, to his 
knowledge, had been the subject of aneurism for thirty years.* 

In general terms, the duration of aneurism of the aorta may 
be said to vary from a few weeks to as many years. It depends 
upon many circumstances, having reference to the constitution 


* British Medical Journal, May 12th, 1870. 
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and the contents of the sac, the size, situation, and bearings of 
the tumor, the complications of the disease, and the previous 
health and present habits of the patient. A true aneurism of — 
small size, so situate as not to interfere materially with import- — 
ant organs, In a person of previously unimpaired health, favour- 
ably circumstanced in regard to treatment, and submissive to 
restriction, offers the most favourable conditions under which 
the disease can be presented. A false aneurism, lined to a great 
depth by solid laminated fibrin, and circumstanced as aboye 
mentioned, affords a scarcely less favourable prospect. Condi- 
tions the reverse of the foregoing, and proportionately to their 
respective gravity, would suggest an unfavourable prognosis. 

As to the effect of aneurism of the aorta upon the left ven- 
tricle of the heart, opposite opinions have been expressed by 
pathologists ; some eminent writers having held that it neces-— 
sarily leads to hypertrophy,* a view which, having reference to 
the impaired elasticity of the portion of the arterial wall consti- 
tuting the sac, would seem theoretically to be well founded. 
Nevertheless, I am convinced that it is erroneous. , 

I believe that left ventricular hypertrophy exists in connexion 
with aneurism of the aorta, only where valvular disease or some 
other fully recognized cause of hypertrophy has been in opera- 
tion.t In reference to this question, Tables XVI. and X VIL. in- 
clude 48 cases in which the condition of the valves, of the aorta, 
and of the left ventricle, is positively stated. Of this number, 8 
exhibited disease of the aortic valves alone, or of the aortic and 
mitral valves conjointly ; hypertrophy of the left ventricle ex- 
isted in all these cases in connexion with aneurism of the aorta. 
Hypertrophy of the left ventricle, not associated with valvular 
disease, existed in 9 cases; but in 7 of these, extensive and ad- 
vanced atheroma of the aorta coexisted with aneurism, and in 3 
of the cases the hypertrophy was very slight. Atheroma of the 
aorta beyond the seat of aneurism was present in 20 cases in 
which hypertrophy of the left ventricle did not exist, and in 4 
of these the left ventricle was in a state of atrophy, whilst, im 





* Hope, Diseases of the Heart and Great Vessels, third edition, pp. 435 and 450, 
foot note. 7 
+ Vide, p. 488. 
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112 others in which hypertrophy did not exist, the aorta was 
sapparently healthy, except at the seat of the aneurism. In 2 
tinstances the left ventricle was dilated and fatty (not hyper- 
{trophied) in connexion with extensive atheroma of the aorta. 
/Thus, excluding the cases in which left ventricular hypertrophy 
ywas accounted for by lesion of the valves, 9 cases only, or a 
{fraction over one-fifth of the remainder, can be adduced in sup- 
jport of the alleged dependence of hypertrophy of the left ven- 
(tricle upon aneurism of the aorta. But, in most of these cases, 
the patients were mechanics or soldiers, and therefore exposed, 
jin their daily avocations, to causes adequate to the production of 
! functional hypertrophy ; and in 7 of them the aorta was exten- 
sively atheromatous, a condition in itself capable of producing 
| hypertrophy of the left ventricle* Finally, in 32 cases out of 
-48, aneurism of the aorta existed without hypertrophy of the 
‘ left ventricle, and in 4 of these the ventricle was actually in a 
‘state of atrophy. Sir Dominic Corrigan has expressed a very 
‘ decided opinion on this question. He says: “Aneurism of the 
‘arch of the aorta has no tendency to produce enlargement of the 
_heart.”+- Dr. Stokes declares that “ where the heart or its valves 
_have not been previously engaged, there is no reason to believe 
| that the existence of aneurism in any portion of the aorta throws 
additional labour on the heart, and hence, we commonly find a 
healthy heart coexisting with a vast aneurism.”+ Professor 
Axel Key has come to a similar conclusion.§ Walshe, however, 
_ believes that aneurism of the aorta, near the heart, is capable of 
producing hypertrophy of the left ventricle.|| 

The diagnosis of aneurism of the aorta has reference 6, (a) its 
identity, (6) its variety, and (c) its precise seat of origin. The 
positive determination of these several points, as far as "Be can be 
accomplished, constitutes a necessary preliminary to prognosis 
and treatment. It is, however, in many cases attended with 

* Vide Case 101, p. 889. 

‘t Proceedings of the Pathological Society of Dublin, February 13th, 1841. 

t Diseases of the Heart and Aorta, p. 579. 

§ Vide p. 486 for a full discussion of this subject. Since the date at which this 
passage was written, I have treated three additional cases of aneurism, which are in- 


cluded in the foregoing summary. 
Il Diseases of the Heart and Great Vessels, opus citat. 
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. great, and in a few, with insuperable difficulty. As to the 
actual existence of aneurism in any given case, suspicion of its 
_ presence having been once aroused, a careful scrutiny of the 
evidence presented will very rarely fail to lead to a positive con- 
clusion. 

The symptoms or rational signs of aneurism of the aorta may 
be classified under the two heads of “subjective” and “ objec- 
tive ;’ whilst the “physical signs,” by which is meant the eyi- 
dence of aneurism, whether proper to the tumor itself, or due 
to its relations with other parts, discoverable by auscultation, 
percussion, and palpitation, may be divided accordingly into “in- 
trinsic” and “extrinsic” signs. In practice, however, it will be 
found more convenient and more instructive to study the disease 
in its clinical aspect, as presenting definite groups of phenomena, 
to each of which is assigned a value, determined not only by its 
special and individual significance, but likewise by its associa 
tion with other phenomena, whether symptoms or signs. 

It will be convenient to discuss, in the abstract, the symptoms 
and signs which indicate the presence of aneurism in the chest 
and in the abdomen respectively, before proceeding to consider 
the modifications which they may present, according to the 


a 


variety, the point of origin, and the position of the aneurisman 
both these situations. 

The symptoms of aneurism are, for the most part, due to ex 
centric pressure. These may arise, either from the direct pre 
sure of the tumor upon adjacent organs and structures, or from 
the irritation of parts more or less distant, through the medium 
of sentient, motor, or vaso-motor nerves. 

The pain of aneurism is mainly the result of excentric pres= 
sure upon adjacent sentient nerves, and is referred to the seat ot 
their distribution. It is usually shooting, paroxysmal, and of 
extreme’ severity, not unfrequently eliciting cries of agony from 
the unhappy sufferer ; it is likewise intermittent. The pain of 
abdominal aneurism, especially of that which is located behind 
- the crura of the diaphragm, or implicating the solar plexus, 18 
much more severe than that which attends the disease whem : 
located in the chest. : 

The consequences of the mechanical pressure of an aneurst 
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re not only various, according to the organs affected by it, but, 
owing to the remarkable proneness of aneurismal tumors to vary 
fin direction and rate of growth, the symptoms arising from the 
pressure exercised by them upon particular organs and structures 
are singularly variable and remittent. It is necessary to consider 
‘the effects of excentric pressure in the thorax and in the abdo- 
men, respectively. 

Thoracic -aneurism most frequently tends to the anterior sur- 
face of the chest. Hence, it may encroach upon the sternum, the 
ribs, costal cartilages and intercostal muscles, and the clavicles ; 
sabsorbing or displacing in its progress such of these parts as it 
|happens to bear upon, and ultimately projecting on the external 
ssurface in the form of a yielding and pulsating tumor. The 
‘symptoms which attend the advance of an aneurism to the front 
‘of the chest are limited to pain of a dull or aching character, 
‘extending, not unfrequently, to either shoulder, to the corres- 
jponding side of the neck and head, and down the arm, in the 
‘course of the cervical and brachial nerves. Severe darting pains 
(of a neuralgic character, radiating round the chest in the course 
.of the intercostal nerves, are likewise occasionally felt even be- 
‘fore the tumor has appeared upon the surface. The advance of 
/an aneurism of the lower portion of the arch, or the thoracic 
aorta, may compromise the left bronchus or lung; obstruction 
to the circulation of air, or disorganization of the pulmonary 
structure, being the result. The heart may be dislocated for- 
wards by an aneurism situated low down in the thorax, whilst, 
_ by the lateral enlargement of such an aneurism, the cesophagus 
or the right bronchus may be obstructed or occluded. By the 
expansion of the sac of an aneurism implicating the anterior wall 
of the chest, collateral parts may be also pressed upon; hence, 
frequent obstruction of the descending cava, and venous conges- 
tion of the upper portion of the body ; hence, likewise, implica- 
tion of the pulmonary artery, or of either auricular appendix, 
The tumor may ascend into the neck, and by its pressure upon 
the innominate, the carotid, or the subclavian arteries, cause ar- 
test, partial or complete, of arterial circulation in the parts sup- 
plied by these vessels, with its various consequences ; or it may 
produce venous stasis by compressing the innominate, the inter- 
nal jugular, or the subclavian veins. Invitation or paresis of the 
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several nerves at the root of the neck may likewise result from the 
upward growth of an aneurism of the arch of the aorta. Thus may 
be explained numbness or paralysis of the upper extremity on 
the side affected, dilatation or contraction of the pupil on one, or 
even on both sides, and the various symptoms having reference 
to the larynx, viz., dysphonia, stridor, aphonia, and spasm. The 
backward growth of an aneurism springing from the ascending 
or the transverse portion of the arch of the aorta, may occasion — 
pressure upon the trachea, the right or left bronchus, the ceso- 
phagus, the thoracic duct, the sympathetic nerves, the spinal 
column, or the ribs ; whilst an aneurism of the descending por- 
tion of the arch, or of the thoracic aorta may, by its growth in 
the same direction, compress the last mentioned parts only. 
Finally, an aneurism arising from the root of the aorta, and en: 
larging mainly in the direction downwards, may implicate any 
of the chambers of the heart. 

Aneurism of the primary portion of the aorta, growing from: 
one or more of the sinuses of Valsalva, has been most amply 
illustrated by Thurnam,* who has collected from various sources 
18 cases of aneurism in this situation. In 2 of these the aneu- 
rism was double, and in 1 it was treble. Thus, there were in 
these cases 22 aneurisms, of which the right anterior sinus was 
the seat of the disease in 12 instances, the left anterior sinus in 
4, and the posterior sinus in 6. Of the 22 aneurisms, no less” 
than 13 had grown downwards, and projected or opened into the 
chambers of the heart. This tendency of aneurism connected 
with the primary portion of the aorta, had been previously 
noted by Professor Smith, and by him attributed to the back-— 
ward pressure exercised upon the column of blood in this portion” 
of the vessel during the systole of the aorta. 

The rule is not, however, without many exceptions. Of 7 
examples of aneurism of the sinuses of Valsalva collected from 
the Proceedings of the Pathological Society of Dublin, for the eight — 
years 1863-70, 4 had grown downwards, engaging one or other of 
the chambers of the heart, and 3 had grown upwards. 

As regards the special tendency of aneurisms arising from 
particular sinuses, to establish a communication with definite por- 





* Medico-Chirurgical Transactions, vol. xxiii., 1840, page 323. 
+ Dublin Journal of Medical and Chemical Science, vol. ix. 
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(tions of the heart, Dr. Thurnam’s conclusions possess some in- 
tterest ; he has found that those which take origin in the anterior 
sand right sinus are the most liable to open into the right cham- 
tbers, the pulmonary artery, and the pericardium; those of the 
santerior and left sinus have a special tendency to open into the 
left chambers, or the pulmonary artery; whilst aneurisms of the 
| posterior sinus are most likely to communicate with either auri- 
tele, but especially with the right. Aneurisms arising from the 
ascending portion of the arch, above the sinuses, have a tendency 
{to open into the pericardium, the descending cava, the pulmo- 
inary artery or its right branch, the right pulmonary veins, or 
either bronchus. According to Dr. Sibson’s calculations these 
faneurisms have ruptured into the pericardium in the proportion 
cof 45 per cent., into the pulmonary artery, 13°5 per cent.; into 
ithe right auricle, 8°5 per cent.; and into the right and left ven- 
ttricle respectively, 5 per cent.* 

Of the 68 cases given in Table XVI., the aneurism had arisen 
{from the ascending portion of the arch in 30 instances, including 
fan example of double aneurism. The direction of growth of the 
‘sac was forward in 9 instances, forward and to the right in 4, 
‘forward and to the left in 2, forward and upward in 1, forward 
) upward and backward in 1, backward and to the right in 5 Gn 
’ 4 of which the superior vena cava had been either compressed or 
opened into), upward and to both sides in 1, downward and to 
‘the right and opening into the right ventricle in 1; there was 
' general expansion of the sac in 4 instances. 

Innominate aneurism may, by its pressure upon adjacent 
) parts, give rise to extrinsic phenomena identical with those 
‘caused by the upward growth of an aneurism of the ascending 
} portion of the arch of the aorta, or of the first half of the 
' transverse portion. 

In the abdomen, aneurism of the aorta may, by its backward 
| growth, erode the spinal column, and even penetrate the spinal 
‘canal. It may likewise, after perforating the diaphragm, cause 
' absorption of the false ribs, and appear externally in the inferior 
' dorsal region ; or it may project on either side, usually the left, 
between the last rib and the crest of the ilium. By its growth 
in this direction, an aneurism of the abdominal aorta may like- 


* Medical Anatomy; p. 58. 
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wise make pressure upon either kidney or ureter, the pox muscles 
and lumbar nerves. If it advance towards the anterior wall of 
the abdomen, the pancreas, the liver or bile-ducts, the hollow vis- _ 
cera, or the solar plexus, may be implicated. By its lateral growth, — 
an aneurism within the abdomen may compress or open into — 
the inferior cava, and thereby cause venous stasis in the lower 
half of the body. It may ascend into the chest after penetrating — 
the diaphragm, and implicate the pleura or lung on either side, or 
the pericardium. Finally, it may descend into either iliac fossa, — 
or into the true pelvis, involving in its progress the organs and 
parts lodged in these recesses. The pain caused by the pressure 
of an abdominal aneurism upon the solar plexus is intermittent, 
paroxysmal, and of the most intense severity; that connected — 
with the process of gradual absorption of the vertebre, is dull, 
persistent, and boring in character, as shown by Dr. Law.* } 

The symptoms of thoracic aneurism, although in exceptional — 
instances liable to variation in regard to locality, intensity, and — 
combination, possess a definite value, and, once clearly identi- 4 
fied, afford a standpoint whence, by a careful process of exclu- 
sion, a positive diagnosis may in most instances be arrived at 
But, owing to the rigid character of the thoracic parietes, the — 
great capacity of the chest, and the variable volume of the lungs, 
the presence of an intra-thoracic tumor, even of considerable 
magnitude, is not always announced by definite symptoms; and 
when those which indicate the presence of a tumor are well pro- 
nounced, it becomes necessary to determine, in the first instance, — 
whether it is or is not aneurismal. 

The symptoms indicative of aneurism within the chest may 
be now considered in detail. They include pain (intrinsic and | 
extrinsic) visible or palpable tumor and the effects of pressure 
upon (a) blood vessels, (0) the laryngeal nerves, (c) the trachea; 
bronchial tubes, or lungs, (d) the cesophagus, (¢) the sympathetie 
or the cardiac nerves, (f) the heart, (g) the thoracic duct, (2) the 
diaphragm, and (7) the vertebra. a 

The intrinsic pain of thoracic aneurism, though not urgent, 18 
not the least significant of its symptoms. It is localized, deep- 
seated, and constant, oppressive and constrictive rather than 
sharp, and readily aggravated by causes which quicken the cit 


* Dublin Jounal of Medical Science, yols. xxi. and xxii. 
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_ culation, and is then associated with dyspncea in greater or less 
‘degree. This pain is caused by tension and subacute inflamma- 
| tion of the sac, and by pressure upon its nerves of supply; hence, 
‘ the alleviation of it which follows the abstraction of blood or 
. other measures calculated to reduce intra-vascular pressure. 

Extrinsic pain, or that due to pressure upon adjacent sentient 
} nerves, is of a totally different character; it is sharp and parox~ 
) ysmal, ill-defined, wandering, and eminently neuralgic in cha- 
j racter; it is usually most severe at night, and, because existing 
/ in parts very rarely invaded by neuralgia or muscular rheuma- 
| tism, namely, the superior dorsal region, neck, walls of chest, 
‘and either arm, is of the utmost diagnostic value. The parts 
‘ affected by these pains may be either benumbed or hypereesthe- 
‘tic. Where other symptoms suggestive of aneurism likewise 
| exist, the significance of flying pains of this character in the 
: situations mentioned will be proportionately enhanced; but occa- 

‘ sionally they constitute the only actual symptom of magimicnn,” 
‘and should never be regarded with indifference. The patient 
‘speaks of those pains as “rheumatic,” and generally connects 
‘ them with casual exposure to cold or the use of damp clothing, 
| but they are uninfluenced by atmospheric changes, and by anti- 
) rheumatic treatment. 

The existence of a pulsating tumor in the course of the aorta 
at any point of the surface of the chest, but especially on its 
‘ anterior or posterior aspect, or projecting into the neck, though 
‘not amounting to absolute proof, affords stronger evidence of 
‘ aneurism than any other isolated symptom. The characteristics 
‘ of an aneurismal tumor are of two kinds; namely, those which 
| belong to it in its simplest form, and those which are incidental 
‘ toit. The former are: softness, combined with tension and elas- 
ticity; decrease of volume under pressure; a strong, heaving, and 
€xpansile impulse synchronous with that of the heart; and pro- 
| gressive growth. One or more, or even all, of these features may 
"be replaced by accidental changes in the sac or its contents. 
| Thus, the tumor may have become, in greater or less degree, 
Solid by deposit of fibrin or coagulation of blood within the sae. 
“In such case the qualities of softness and elasticity, yielding un- 


' * See Case 139. 
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der pressure, and systolic expansion of the aneurism, might be 
greatly modified, or even entirely abolished, and the growth of 
the tumor arrested. 
Tt is further characteristic of an aneurismal tumor appearing 
upon the exterior of the body, and taking the ordinary course, 
that, at an advanced stage of its progress, it exhibits upon its — 
surface one or more projections, which are red, tender, and more 
yielding than the surrounding portions. Here the sac has been — 
thinned or perforated by ulcerative absorption, and its tegumen- 
tary or mucous investment is in progress towards sloughing. 
The retrocession or disappearance of a tumor, previously visible 
and palpable, whilst common to all those with liquid contents, is 
characteristic of aneurism as contrasted with cancerous growths, 
and coincides with the enlargement of the sac at some other 
point or points of its surface. I cannot acquiesce in the opinion 
expressed by Dr. Walshe, that cancerous tumors of the medias 
tinum, no less than those which are aneurismal, may recede 
within the chest after having appeared externally.* Dr. Walsh 
has not adduced an example of such a phenomenon, nor has Dr, ~ 
Risdon Bennett in his exhaustive treatise} The appearance of 
a tumor on the surface of the chest in the course of the aorta, 
should not only raise a suspicion of aneurism and suggest a 
careful examination with a view to diagnosis, but the existence 
of an aneurism haying been positively determined, the situation 
of the tumor may serve to indicate, with more or less precision, ~ 
the portion of the aorta whence it takes origin. : 
A tumor unmistakably aneurismal, situate upon the right side 
of the chest, between the first intercostal space and the third 
costal cartilage, and inside the nipple-line, would, most probably, 
be connected with the ascending portion of the arch above the 
sinuses of Valsalva. Aneurism arising from one or more of the 
sinuses usually descends, and would, therefore, present on the 
surface, if at all, below the level indicated; whilst innominate 
aneurisms usually project above that level, and ascend into the 
neck, It is, however, necessary to bear in mind that exceptions 
to both these statements, especially the former, are occasionally 
met with. The preponderating frequency of aneurism in this 
portion of the aorta, as compared with all other portions of it, 


* Diseases of the Heart, 4th edition, 1873. + Intra Thoracic Growths, 1864. 
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+ and with the arteria innominata, should be duly estimated where 
‘doubt exists. An aneurism centred at the right margin of the 
- sternum, the inner portion of the second costal cartilage, and 
/ first interspace, has its origin most probably at the first curve of 
‘ the arch, implicating, or not, the root of the innominate artery ; 
a point to be determined by reference to the circulation in the 
) right carotid and subclavian arteries. 

Aneurisms of the innominata rarely point at this level, and 
still more rarely fail to appear, at an early stage, above the cla- 
vicle. The downward extension of percussion-dulness, and the 
diffusion of impulse in the same direction, would, in such a case, 
be in favour of the diagnosis of aortic, and against that of in- 
nominate aneurism. 

A pulsating tumor, having its point of greatest prominence at 
the centre of the manubriwm sterni, especially if an impulse were 
' perceptible above the fourchette, and venous congestion existed 
_ at the root of the neck, would indicate aneurism of the trans- 
' verse portion of the arch somewhere about its centre; whilst 
_aneurism of the left extremity of this portion of the vessel 
would be most likely to point beneath the left clavicle. In a 
ease observed by Dr. Mayne, aneurism of the ascending portion 
of the arch had pointed to the left of the sternum, making 
pressure upon the left bronchus ;* and in another, recorded by 
_ Dr. Greene, an aneurism of the descending aorta had passed 
over to the right side behind the cesophagus, and compressed 
the right bronchus.+ | 

Aneurisms of the descending portion of the arch, or of the 
thoracic aorta, pointing externally, most frequently appear in 
the left scapular, or infra-scapular region; they may, however, 
| Project above the left clavicle. 

Diminished force, or even total suppression of circulation in 
adjacent arteries, or in those arising from the sac, may be caused 
by the excentric pressure of an aneurism of the aorta, by the 
formation of an autochthonous clot, the impaction of one de- 
tached from the sac, or by the extension of the contained coagula 


a. 


— 


~ 


— —_ 


* Proceedings of the Pathological Society, December 20th, 1851; see also a case by 
Dr. T. Evelyn Little, ibid., vol. v., part ii. 
‘+ Dublin Journal, vol. vii., 1835. 
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over the mouth of the vessel. Between these several causes of 
obstructed arterial circulation, the presence or absence of a pul- 
sating tumor, and its position with regard to the obstructed yes- 
sels, must serve as the principal means of distinction. Where 
no tumor exists, the probability of endarteritis with plugging 
might be inferred. Mahomed declares that the pulse-tracings 
exhibit no special characters distinctive of obstruction from these 
several causes.* 

I have observed postponement of the radial pulse; first noticed 
by Henderson, as a sign of aneurism of the arch, in one case 
(146) only. 

Partial suppression of pulse in the carotid or subclavian 
artery, or in both these vessels, on one side of the body, may be 
likewise due to the pressure of a mass of enlarged lymphatic 
glands in the anterior mediastinum or in the neck. In con- 
nexion with thoracic aneurism, these phenomena are not unfre- 
quently exhibited in the carotid or subclavian artery of either 
side, and occasionally in both these vessels on one side of the 
body. Complete occlusion of the common carotid and vertebral 
artery on one side, has been followed by hemiplegia from ana- 
mia and atrophy of that side of the brain. The existence of 
obstruction in the vessels of both sides is characteristic rather of — 
cancerous tumor than of aneurism. Inequality of radial pulsa- 
tion may be readily detected by the finger, but the crucial test 
is supplied by the use of the sphygmograph. It is noteworthy 
that, in arteries obstructed by an aneurism, whilst the usual pro- 
gress leads gradually to permanent suppression of pulsation, the — 
pulse may exhibit considerable variations of volume within a 
brief period ; it may be even temporarily suspended, and, by re- — 
moval of external pressure from the vessel, subsequently restored 
to its normal condition. Such variation in the pulse, where at- 
tributable to a tumor, is eminently suggestive of aneurism. 

The pressure of an aneurism upon the great veins within the 
chest is indicated by venous turgescence, with cedema, of the 
portions of the body whence blood is ordinarily returned to the 
heart through the compressed vein. Congestion and cedema of 
the right side of the head and neck only, with turgescence of 


* Medical Times and Gazette, August 80th, 1873. 
+t Vide Case 71, p. 736. {See Oase 142. 
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| the external jugular vein, would indicate pressure upon the cor- 
i responding internal jugular, and if the compressing body were 
/an aneurism, its seat would most probably be the innominate or 
‘the common carotid artery. On the left side, congestion simi- 
| larly limited would indicate the pressure of a carotid aneurism. 
‘Localized congestion and cedema of one upper extremity from 
‘the pressure of an aneurism, would point to the subclavian vein 
+ as the subject of compression and the subclavian artery as the 
‘seat of the disease. Simultaneous congestion of all these parts 
‘on one side would indicate pressure upon the corresponding 
j innominate vein, from an aneurism of the transverse portion of 
\ the arch, if on the left side, and of the innominate artery on the 
iright. Congestion and cedema, limited to the upper half of the 
‘body, and depending upon the pressure of an aneurism, would 
| indicate the ascending portion of the arch, or the right extremity 
‘ of its transverse portion, as the seat of the disease. 

The symptoms produced by the pressure of an aneurism upon 
i the trachea, the bronchi, the lungs, or the recurrent nerves, are 
i remarkably various, and of the utmost diagnostic value. It occa- 
‘ sionally happens that, with the exception of the symptoms so pro- 
‘ duced, no others decidedly suggestive of tumor within the chest, 
‘can be detected.* Yet, so characteristic are they, that, when duly 
‘estimated, they constitute in themselves evidence sufficient to 
' Warrant a positive diagnosis of intra-thoracic tumor, the nature 
‘of which must be determined by collateral symptoms and signs. 

The symptoms referable to the larynx may be first considered. 
' These are the result either of spasm or paralysis of the intrinsic 
‘muscles of the larynx, affecting one side only, or both sides, from 
‘the pressure of an anéurism upon the pneumogastric or the re- 
‘current nerves. Spasm of the larynx is most frequently uni- 
' lateral, and a consequence of partial pressure upon the recurrent 
‘laryngeal nerve of the same side; it is, however, very rarely 
‘unaccompanied by the symptoms of tracheal pressure. It is 
' characterized by paroxysms of the most urgent dyspnoea, accom- 
| panied by laryngeal stridor, and usually brought on by exertion 
or by excitement of any kind. During the paroxysm, the fea- 
‘tures are haggard and expressive of great alarm, the pupils are 


Vide Case 138 ; also a case reported by Drs. O’Ferrall and Stokes, in the Pro- 
Mines of the Pathological Society of Dublin, March 24th, 1860. 
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dilated, the face more or less congested and of a leaden hue, the 
nostrils are dilated, and the muscles of the chest and shoulders 
in a state of tension during the struggle for breath. The action 
of the heart is tumultuous, the carotid and subclavian arteries 
bound visibly, whilst the radial pulse is quick, small, and hard. 
The agony may last for several hours. It not unfrequently ter-_ 
minates in syncope, from which the patient gradually recovers, 
and is then quite free from suffering till the occurrence of the next 
paroxysm ; or death may be the result of one of these seizures.* 
During the interval, which is of uncertain duration, the voice is 
unaffected, and there may be a total exemption from symptoms; 
but, usually, there is more or less difficulty of breathing. Respi- 
ration is readily quickened by exercise, and then the patient has 
harsh and dry cough of a sharp and metallic character. A 
pointed out by Dr. George Johnson, the stridor is most dis- 
tinctly audible, during a paroxysm, over the middle cervical 
vertebree,t and laryngoscopic inspection during the intervals 
will show that the larynx is in its normal condition. t 

More decided pressure upon the pneumogastric or recurrent 
nerve of either side, will cause paralysis of the laryngeal mus 
cles. This is usually limited to the side affected; but in two 
cases reported, one by Dr. Baéumler,§ and another by Dr. John- 
son,|| bilateral paralysis of the larynx resulted from pressure 
upon the pneumogastric and recurrent nerves of one side only.7 
When laryngeal symptoms are the result of paralysis, there is 
either aphonia or permanent huskiness of voice, and if an exa- 


* Vide the case of the late Harl St. Maur, by Dr. C. J. B. Williams, pamphlet, 
1870. 

+ British Medical Journal, May 23rd, 1874. 

tt See case 188. : 

§ Transactions of the Pathological Society of London, vol. xxiii., p. 66. 

|| Zbzd. vol. xxiv., p. 42. 

q In a more recent communication (British Medical Journal, December 19th, — 
1874), Dr. Johnson has expressed the opinion, that in these and all similar cases; 
paralysis of the laryngeal muscles of the opposite side is due to a reflex influence 
conducted to the opposite recurrent nerve, through the commissural connexion ee 
tween the spinal accessory nuclei. I cannot conceive how reflex paralysis of te 
opposite recurrent nerve, which must be necessarily partial, as influencing only the 
fibres of origin on the side of pressure, could produce complete paralysis of the mus- 
cles supplicd by it. No such difficulty exists in regard to the theory of reflex spasm. 
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mination be made with the laryngoscope, the arytenoid cartilage 
and vocal chord of one side, or those of both sides, will be found 
immovable during forced inspiration and the attempt to vocalize, 
whilst the larynx is obviously free from congestion and the other 
usual causes of hoarseness. As in ordinary cases of paralysis, 
the muscles of the larynx, if long paralysed, become wasted. 
Dr. Morell Mackenzie has published two cases of aneurism of 
the arch of the aorta, causing paralysis of the muscles of the left 
side of the larynx by pressure upon the left recurrent nerve. In 


- one of these cases, which was of eighteen months’ duration, the 


paralysed muscles had undergone atrophy.* Aneurisms which 
give rise to laryngeal symptoms by pressure upon the pneumo- 
gastric or recurrent nerves exclusively, most frequently arise 
from the upper extremity of the ascending, or the transverse por- 
tion of the arch, and from the anterior or the superior surface of 
the vessel; hence, they are announced by visible tumor, percep- 
tible pulsation, venous congestion in the neck, and other pal- | 
pable evidence of their existence. The affected nerves are always 
upon the stretch by the expansion of the sac, and not unfre- 
quently they are flattened upon, and incorporated with it. 
Pressure upon the trachea may result from an aneurism arising 
from any portion of the arch of the aorta, or from the arteria 
innominata. When produced by an aneurism of the ascending 
portion of the arch, or by one connected with the anterior or the 
Superior surface of its transverse portion, the symptoms of pres- 
Sure upon the trachea are /ate in the order of events, and are 


usually associated with those of irritation or paralysis of the 


laryngeal nerves, and with dysphagia. Such is likewise the 
case in regard to aneurisms of the descending portion of the 
vessel. The most urgent symptoms of tracheal pressure are, 
however, in many cases, produced by an aneurism springing 
from the posterior surface of the transverse portion of the arch. 
In such connexion, they are, moreover, of early occurrence in the 
history of the case, and sometimes constitute the first, and, for a 
long period, the only symptom of the disease. Although the 
Symptoms of tracheal pressure constitute the most salient fea- 
ture in many cases of aneurism, they are, in my opinion, very 


* British Medical Journal, May 21st, 1870. 
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rarely unassociated with those of laryngeal spasm, and both may 
be produced by an aneurism not implicating the recurrent 
nerves.* The tracheal and bronchial nerves can scarcely escape 
being involved, and reflex irritation through these nerve-fila- 
ments, intimately associated as they are with the pneumogastric — 
and its branches, will account for the usual association of laryn- 
‘geal symptoms with those of tracheal pressure. 

The trachea, when pressed upon by an aneurism, is flattened 
and more or less indented upon one side, and, when the pressure 
is extreme, stretched and bent towards the opposite side. When 
the trachea is laid open, its lateral wall is seen to bulge inwards 
at the point of pressure, and, if the cartilages have been already 
eroded, the mucous membrane in that situation is congested, of 
a deep purple colour, or perhaps in a state of incipient gangrene 
preparatory to irruption of blood from the sac. Owing to the pecu- 
liar conformation of the trachea, and the laxity of its connexions, 
it readily eludes pressure from the front, moving to either side: 
according to the inclination of the impinging body, and receiving 
the impression upon the side opposite. The trachea, when com- 
pressed by an aneurism arising from the ascending portion of 
the arch, from the right extremity of its transverse portion, or 
from the arteria innominata, receives the pressure upon its right 
surface; but when the aneurism arises from the left portion of the 
arch, whether transverse or descending, the trachea, if encroached 
upon by the sac, will receive the pressure upon its left side. 

Owing to the relative positions of the trachea and the arch of 
the aorta, whence compressing aneurisms most frequently spring, 
the portion of the former usually pressed upon by an aneurism 
is that immediately above the bifurcation. The symptoms and 
signs which indicate pressure upon the trachea, not implicat- 
ing the larynx, are the following: Dyspnea, with a feeling of 
tightness and obstruction behind the upper portion of the ster- 
num ; stridulous inspiration, the stridor being loudest over the 
superior dorsal spine, as indicated by Dr. Johnson, or “from 
below,” as long since noted by Dr. Stokes; a dry and harsh 
cough, with a decided metallic clangour; and voice of a mufiled 
or distant and ventriloquial character. These phenomena become 
more significant if intensified by exertion or excitement. Facial. 


* See Case 138, _ 
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idecubitus, and frequent extension of the neck, have been noted 
{by Dr. Bellingham and Dr. Law, respectively, Examination by 
/ means of the laryngoscope will show that the larynx is unaffected, 
(the glottis expanding fully with inspiration, and voice of the 
‘character above mentioned being readily educed. There is, in 
) most cases, some inequality of respiration on the opposite sides 
cof the chest, the vesicular murmur being less distinct on the side 
‘corresponding to that of pressure, and associated with tracheal 
| breathing and voice at the upper part of the sternum and in the 
‘interscapular space on the same side. This is usually the result 
‘of pressure upon the main bronchus, but it may be caused by 
} pressure upon the trachea exclusively. A tumor projecting into 
| the trachea close to the orifice of either bronchus, may divert 
| the current of air in some degree to the opposite side, and thus 
| become the cause of unequal inflation of the lungs; whilst the 
/ implication of the bronchial nerves in the sac may excite spasm, 
‘and lead to the same result. In Case 138 the inequality of res- 
} piration would seem to be explicable only on one or both of the 
‘ foregoing hypotheses. Suppression or decided feebleness of res- 
} piration in one lung, if persistent, would indicate mechanical 
‘ obstruction of the bronchus of that side; and, if associated with 
| the vocal and other phenomena above mentioned, engagement of 
| the trachea might be likewise inferred. Aphonia cannot be in- 
cluded amongst the ordinary symptoms of tracheal or bronchial 
' compression ; in one case, however, observed by Professor Smith, 
and referred to by Dr. Stokes,* in which the trachea alone was 
‘implicated, aphonia existed without stridor. 

_ Where the symptoms of laryngeal spasm are superadded to 
those of tracheal compression, as they usually are towards the 
_ termination of every case in which the trachea is implicated by 
4 aneurism, the most urgent respiratory distress, not unfre- 
' quently ending in death by asphyxia, is exhibited. The larynx 
18 rarely altered in structure, but in one such case (No. 142) 

well marked cedema of the glottis existed, most probably the 
' Tesult of venous congestion from pressure. 

The symptoms produced by the pressure of an aneurism upon 
one of the bronchial tubes, without implicating the trachea, are 
few and indefinite previous to irruption of blood from the sac; 


* Opus citat. 
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not so, however, the signs discoverable by auscultation and per-. 
cussion. The left bronchus is more frequently the subject of — 
pressure than the right, owing to its anatomical relationship to 
the descending portion of the arch and the thoracic aorta. The 
greater number of aneurisms within the chest tend to advance 
towards its anterior wall, and those connected with the ascend- 
ing and transverse portions of the arch, which, by their backward 
growth, involve the right bronchus, generally implicate the tra- 
chea also. Hence, isolated bronchial pressure is most frequently 
witnessed on the left side. There may be defective expansion 
of the affected side of the chest, owing to imperfect inflation of 
the lung supplied with air by the obstructed bronchus, but so 
many causes, having reference to actual and antecedent condi- 
tions of the lung, may give rise to this symptom, that, apart from 
other evidence, it must be regarded as of little practical value 
for the purpose of diagnosis. The degree in which it is exhi- 
' bited where obstruction of a bronchus, not amounting to com- 
plete occlusion, exists, is, moreover, very trivial, and by no 
means readily detected. The method proposed by Sir Dominic 
Corrigan,* whether for the purpose of detecting imperfect expan- 
sion or deep-seated pulsation at any point of the surface of the 
chest, is by far the most delicate and trustworthy. This consists 
in placing the patient in a strong light, the chest having been 
entirely denuded, and then looking downwards obliquely fro m 
behind the shoulder on the affected side. 

Complete occlusion of a bronchus by the pressure of an anew- 
rism is exceedingly rare. Dr. Stokes declares he has never mei 
with an example of it. 

Cough is another and a constant symptom of bronchial pres- 
sure. tr is generally associated with bronchitis, and hence, Te 
garded separately, it avails very little as evidence of aneurism 
or other tumor within the chest. Owing to pressure upon the 
pulmonary plexus the cough may partake of the ringing or anet> — 
rismal character, and when this is the case, it possesses a decided 
and positive significance. Occasionally the mucus expectorated 
is streaked with blood, and there may be veritable hemoptysis _ 
from local congestion, or from leakage of the aneurism. 

Doctor Gresnet has observed retraction of the trachea with 


* Lancet, February 7th, 1829. + Dublin Journal of Medical Science, vol, vil. 
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‘inspiration, in two cases of aneurism pressing on the left. bron- 
_chus. Where the primary bronchus of either side is compressed 
i by a tumor, the respiratory murmur and the vocal fremitus are 
| proportionately diminished in the lung supplied by it; whilst in 
the opposite lung these phenomena are increased in an inverse 
ratio. Occasionally, also, as noticed by Dr. Greene and Dr. 
Stokes, air is heard to enter the affected bronchus “with a 
tush” at the acme of a forced inspiration. Inequality of respi- 
ratory sound is frequently noticeable, as between the upper and 
the lower portions of the lung affected by pressure upon its 
main bronchus. Respiration is, in such cases, usually more 
feeble in the apex than in the base of the lung, a difference 
which I believe to be due to pressure also upon the secondary 
bronchus through which the apex of the lung is inflated.* With 
defect of respiratory sound in either lung, are usually associated 
bronchial respiration and bronchophony in the scapular region, 
or the interscapular space of that side, whilst vocal thrill is im- 
perfect, and may even be abolished, over those portions of the 
lung in which respiration is most enfeebled. With the signs 
above mentioned a clear sound on percussion is associated, where 
consolidation of the lung or pleuritic effusion does not exist. 
Amongst the consequences of bronchial obstruction by pressure 
ab extra, congestive pneumonia and gangrene of the lung must 
be included. Pneumonia of a low or asthenic character, and 
readily passing into gangrene, is a frequent result of the pressure | 
of an aneurism upon the bronchial vessels and nerves, as shown 
by Carswell.+ It is usually localized, and where considerable 
impediment to the entrance of air into the affected portion of 
the lung, by pressure upon the bronchus, also exists, it is dis- 
tinguished from all other forms of pneumonia by the absence 
of vocal fremitus.t Pneumonia, characterized by the ordinary 
signs, may, however, result from the implication of the pulmo- 
nary structure by the direct pressure of an aneurism. In the 
progress of such cases, repeated hemoptysis from leakage of the 
aneurism, or from rupture of the pulmonary capillaries, is a usual 
symptom.§ 


* Vide Cases 141 and 142. t Pathological Anatomy. + Vide Case 136. 
§ See two cases by Dr. Mayne, Proceedings of the Pathological Society of Dublin, 
April 6th, 1861, and January 4th, 1863. 





1100 DISEASES OF THE AORTA. 


Feeble respiration with percussion-resonance on one side of 
the chest may, however, be due to the following causes, irrespec- 
tively of aneurism: local thickening of the bronchial membrane 
and consequent obstruction, as pointed out by Andral ;* local - 
emphysema; the impaction of a foreign body in the bronchus, 
a cancerous tumor, or enlarged bronchial glands pressing on the 
bronchus.- Dr. Greene has shown that not only feeble respira- 
tion in one lung, but dyspnoea, dysphonia, stridulous breathing, 
and violent spasmodic and ringing cough, may result from the 
pressure of enlarged bronchial glands upon one of the bronchi.+ 

Doctor Stokes has published a case in which all the foregoing 
symptoms, except dysphonia, together with dysphagia and most 
of the physical signs of aneurism, were produced by a large can- 
cerous tumor occupying the posterior mediastinum. { 

The distinction between these several causes of unequal res- 
piration on the opposite sides of the chest, must rest upon colla- 
teral evidence. Local bronchitis is exceedingly rare ; indeed, it 
is characteristic of the bronchial membrane that the changes 
induced by local irritation are rapidly diffused over its entire 
tract. The detection of local emphysema by means of its proper 
signs cannot be attended with much difficulty; the prolonged 
expiratory wheeze and exaggerated percussion-resonance with 
which it is accompanied, will suffice to distinguish it. 

The diagnosis of bronchial pressure caused by a cancerous 
tumor is often extremely difficult, and sometimes impossible. 
When growths exhibiting the characters of scirrhus or encepha- 
loid cancer exist anywhere upon the exterior of the body, or in 
situations where their nature can be determined, a presumption 
in favour of internal cancer, and against the presence of aneu- 
rism, would be warranted. The persistency of pressure would 
be in favour of the same view, whilst the physical signs peculiar 
to both these diseases, to be discussed presently, would afford 
still more important aid towards the distinction. In the case by 
Dr. Stokes, above referred to, a single systolic murmur existed. 
This sign, in connexion with a tumor in the posterior mediasti- 
num, was suggestive of cancer rather than of aneurism. 


* Olinical Medicine, vol. i., Observation ii. ; 
+ Dublin Journal of Medical Science, vol. x., 1837. + [bid., vol. xxi. 
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The obstruction resulting from the lodgment of a foreign body 
in one of the bronchial tubes is usually more complete than that 
' produced by the pressure of an aneurism. Heemoptysis and local » 
inflammation are quickly induced by its presence, and, contrary 
to what obtains- where aneurism is the cause of obstruction, res- 
piration is equally diminished over the entire lung. Finally, the 
history of a misadventure in which a foreign body may have 
found entrance into the air passages, and the absence, previous 
to such occurrence, of all symptoms pointing to aneurism, would 
be, in themselves, almost conclusive as to the cause of obstruction. 

Dysphagia is a very common symptom of thoracic aneurism. 
It may be due to mechanical obstruction from the direct pressure 
of the tumor upon the cesophagus, which is the ordinary mode of 
its occurrence; to spasm of the gullet from direct or reflex irrita- 
tion of the cesophageal plexus; or to paralysis of the muscular 
wall of the cesophagus from destruction of its motor nerves, or 
from excessive dilatation. 

Doctor Davy, of Terenure, has recently published a most in- 
structive case of dysphagia from dilatation of the cesophagus, in 
which, in addition, many of the more specific symptoms of aneu- 
rism were exhibited; ¢.g., epigastric pulsation with tenderness and 
percussion-dulness, pains in the back and shoulder, and a “ tear- 
ing or raking” sensation at the epigastrium on attempting to 
swallow. Deglutition was, moreover, less difficult whilst he lay 
on the right side; and all these symptoms gradually followed a 
strain in lifting a weight ten years previously. There was no 

_hematemesis or enlargement of the external glands. Death was 
ultimately caused by inanition, and, on examining the body, the 
cesophagus was found to be enormously dilated, measuring nine 
inches in circumference some distance from its termination, and 
eight inches above and below this point ; it was capable of con- 
taining forty ounces of liquid. The muscular coat was hypertro- 
phied, and, in the most dilated portion, the mucous membrane 
presented several recent ulcers, and a still greater number of 
Cicatrices. The cesophagus presented a twist from right to left, 
Where it passed through the diaphragm. This was, no doubt, 
the cause of dilatation and all the subsequent symptoms. The 
Stomach was dilated and its walls were thinned; the pylorus was 
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healthy.* In this case it would have been impossible during 
life to affirm that aneurism did not exist. 

Aneurisms of the transverse and descending ‘portion of the 
arch, and of the thoracic aorta, are those which most frequently 
make pressure upon the cesophagus. An aneurism of the ascend- 
ing aorta may, however, produce this effect. The late Dr. Eames 
presented to the Pathological Society of Dublin an example of — 
the latter kind. Mines aneurisms were connected with the 
ascending portion of the arch of the aorta, and of these, the lower 
arose from the posterior sinus of Valsalva, and, passing back 
wards, pressed upon the cesophagus, and caused dysphagia with 
boring pain in the back.+ Dysphagia resulting from the direct 
pressure of an aneurism is usually remittent; it may even en- 
tirely cease, and return after a long interval} It may likewise 
vary in site, as shown by Dr. Law,§ and, as noted by the same ob- 
server, it may exist in the recumbent posture only. The patient 
can, in most cases, swallow liquids with facility, but deglutition 
of solids is attended with pain referred to the upper, middle, or 
lower portion of the sternum, according to the seat of obstruc- 
tion. ‘The difficulty of swallowing has been occasionally over- 
come by varying the posture of the body whilst making the effo 
a circumstance which might be regarded as conclusive evidence 
of obstruction of the cesophagus either by the pressure of a tumor, 
the nature of which must be determined by reference to collateral 
symptoms, or by torsion of the tube itself, as in the case given 
by Dr. Davy. ; 

Simple pressure upon the cesophagus, in the absence of a 
resisting point of counter pressure, ingrowth of the sac, or itl 
tation of the muscular tunics or motor nerves by local inflam- 
mation, is not attended with dysphagia. Hence, displacement 
of the cesophagus to either side is not necessarily followed by 
symptoms of obstructed deglutition. Owing to the laxity of its 
connexions, the yielding character of its structures, and its great 
elasticity, the oesophagus may undergo considerable displace-— 


* Trish Hospital Gazette, May 1st, 1875. 

t Meeting of March 5th, 1870. 

Vide Stokes, Discases of the Heart and Aorta, Case 72, p. 576. 
§ Proceedings of Pathological Society, February, 1841. 


SYMPTOMS OF THORACIC ANEURISM. 1103 


‘ment into either pleural cavity, under the pressure of a smooth- 
surfaced tumor, without suffering impairment of function.* 

Dysphagia from spasm is most frequently referred to the scro- 

biculus cordis. It is characterised, as spasm usually is, by sud- 

denness of development and cessation, and by being provoked 

by dry rather than by moist solids. A feeling of sharp pain in a 

particular part of the gullet, at the moment of passage of the 

alimentary bolus at that point, in a case of dysphagia from the 

pressure of an aneurism, would indicate erosion of the mucous 
membrane and early communication with the sac by ulceration 
or sloughing. 

Contraction of the pupil from paralysis of the cervical sympa- 
thetic was first observed by Pourfour du Petit, who likewise 
noticed, in connexion therewith, drooping of the upper lid, and 
cedema of the eye. Paralysis was induced by section of the 
nerve, and the observation, though made in 1712, was not pub- 
lished till 1727.4 Dupuy, early in the present century, noticed 
the same results from division of the sympathetic nerve ; but he 
further observed increased temperature of the ears, perspiration, 
and eruptions on the skin Dr. John Reid was the first who 
showed that contraction might result from pressure on the sym- 
pathetic.§ Biff, on the other hand, noticed dilatation of the 
pupil as a result of galvanizing the upper end of the divided . 
nerve.||_ Bernard‘| and Brown-Séquard** confirmed the obser- 

-yations of Dupuy, and further extended our knowledge, by 
proving experimentally that, not only alterations of the pupil, 
but likewise decided modifications of vascularity, temperature, 
and sensibility, may result from irritation or paralysis of the 
Sympathetic in the neck. About the same time Valentin 
pointed out that the nerve endowment of the iris was twofold, 
its radiating fibres or dilator muscle receiving filaments from the 


* Vide Case 140, and Fig. lxxiv. 

+ Mem. de V Acad. des Sc. de Paris, 1727, quoted by Longet, Traité de Physiologie, 
8™° edit., 1869, tom. ii., p. 932. 

t Jour. de Méd. Chirurg. et Pharm., Décembre, 1816. 

§ Edinburgh Medical and Surgical Journal, January, 1838, and August, 1839,” 

|| Annali Universali di Medicina, 1845, Longet. bid. 

‘| Comptes Rendus de ? Academie des Sciences, Mars, 1852. 

** Mém. lu dV Acad. des Sciences, January, 1854. 
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sympathetic, and the circular fibres or sphincter, from the o ulo- 
motor nerve. He also showed that the ciliary fibres of the sym- 
pathetic were derived, primarily, from the spinal cord.* Budge 
and Waller about this date also, proved by a series of experi- 
ments, that the sympathetic nerve-filaments of the iris take origin 
from the portion of the spinal cord between the sixth cervical 
and the fourth dorsal vertebra, which portion they accordingly 
proposed to designate as the “ cilio-spinal” region. 

In 1838, Dr. Hare made what may be regarded as the first 
clinical observation bearing on this subject. He noticed con- 
traction of the pupil in connexion with pressure upon the sym-. 
pathetic from a scirrhus tumor in the neck,t and in 1850, Dr. 
McDonnell, of Montreal, observed both contraction of the pupils 
and ptosis from the pressure of a malignant tumor in the same 
situation.§ The first case in which contraction of the pupi 
was observed from the pressure of an aneurism was one pub- 
lished by Dr. Walshe.|| Dr. Gairdner’s cases were next i 
order of time,{l and, in the following year, a case in which per- 
spiration, limited to the side of the face on which the pupil was 
contracted, was published by the same observer.** 

In the same year in which Dr. Gairdner’s memoir appeared, 
Dr. Banks recorded an example of a similar kind. In thi 
case, in addition to contraction of the pupil, partial ptosis ex- 
isted. It is unnecessary to pursue further the history of 
remarkable discovery. Since the last mentioned date, the ex 


the annals of medicine, have been very numerous, Dr. J. / 
Ogle has collected from various sources twelve such cases. i 
I have myself observed several cases of the kind. The pupil is 


* De Functionibus Nervorum Cerebralium, Berne, 1852. 

+ Vierordt’s Archiv. fiir Physiol. Heilkunde, 1852. 

ft Medical Gazette, 1838. 

§ Quoted by Gairdner from The Montreal Medical Chronicle for 1858. 
|| Diseases of the Lungs, Heart, and Aorta, second edition, 1853, 

q Edinburgh Monthly Journal, August, 1855. ‘. 

** Thid., 1856. 

++ Dublin Hospital Gazette, vol. ii., 1855. 

tt Medico-Chirurgical Transactions. vol. xli. 
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not insensible to light; it varies in diameter according to the 
degree of exposure; but it is always less affected by light or 
‘shadow than the pupil of the other eye, nor is sight in any de- 
gree impaired. For many of the facts and references in the 
foregoing reswmé, I am indebted to the learned author of the 
exhaustive memoir last referred to (Dr. Ogle). 

Constriction of the pupil on both sides may result from 
bilateral compression of the sympathetic. Of this phenomenon, 
which is exceedingly rare, an example has been observed by 
Dr. Gairdner, as a consequence of the extension of a large 
aneurism of the descending and thoracic aorta to both sides of 
‘the vertebral column. 

As might have been anticipated from the recorded results of 
section of the sympathetic in animals, elevation of temperature, 
local perspiration, ptosis, and internal strabismus, have been re- 
‘peatedly observed in connexion with contracted pupil from pres- 
sure on the sympathetic. The first and the third phenomena 
were exhibited in Case 142. Dilatation of the blood-vessels 
from paralysis of the vaso-motor nerves will serve to explain 
‘the rise of temperature and sweating. Ptosis and convergent 
‘squint, the latter of less frequent occurrence than the former, 
which is always incomplete, may, as suggested by Dr. Ogle,* 
be rationally referred to the double innervation of the levator 
palpebree and abductor oculi muscles, through the filaments of 
‘communication from the sympathetic to the third and sixth 
‘cerebral nerves in the cavernous sinus. One of these two 
"Sources of nerve-supply being cut off by paralysis of the sym- 
‘pathetic, the muscles named lose their involuntary functions, 
whilst remaining under the control of the will. Hence, droop- 
ing of the upper lid, and arrest of nictitation, with continued 
‘power of opening the eye by a voluntary effort. Dilatation 
sof the pupil has been likewise, but less frequently, observed in 
connexion with pressure upon the sympathetic; it arises from 
writation of the nerve, and therefore indicates a less degree 
of pressure. Dr. Ogle has recorded 7 examples of this phe- 
nomenon, viz., 3 as the result of aneurism, 2 from scirrhus 
growths, one from the pressure of enlarged lymphatic glands, 


* Loco citat. 
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and one from ecchymosis of the cervical portion of the spinal 
cord, - In the two last mentioned cases, both pupils were dilated, 
Contraction has been observed to supervene upon dilatation of 
the pupil, and, in one case, to alternate with it.* Both contrae. jf 
tion and dilatation of the pupil, with the attendant phenomena 
above mentioned, have been likewise observed in connexion 
with injury of the cilio-spinal region of the cord.+ 

Modifications of the pupil, in connexion with intra-thoracic or 
cervical tumor, furnish evidence of neryve-pressure only. The 
value of this symptom, as a diagnostic of aneurism, is rather 
relative than absolute, and must be determined by collateral 
evidence. Associated with any of the symptoms or signs of 


as contributory evidence of the existence of that disease, but as 
indicating its locality, and in some degree, the dimensions of the 
sac. : 
Doctor Gairdner believes that symptoms of an anginal char- 
acter may result from pressure upon the cardiac plexus by a 
aneurism close to the heart.t Such symptoms, however, apart 
from those of paroxysmal dyspncea from laryngeal and bronchial 
spasm, which are necessarily accompanied by cardiac excitement, 
are very rare in connexion with aneurism. Another symptom, 
however, of kindred character, is occasionally witnessed in cases 
of aneurism of the aorta, namely, rhythmical irregularity of 
breathing, or “ Cheyne Stokes’ respiration.”§ I have already, at 
p. 626, discussed this remarkable phenomenon, and at p. 632, 
propounded, with diffidence, a theory of its development. 
Von Dusch, in 1867, declared that he had observed this symp- 
_ tom in certain forms of cerebral disease, and in a severe case of 
pericarditis. Traube, four years later, alleged that he had wit- 
nessed it in connexion with valvular disease at the aortic and 
mitral orifices, the heart not being fatty; and likewise in cases OL 
cerebral tumors and hemorrhage, uremic coma, and tubercular — 
meningitis. He regards the symptom as due to want of arterial 


* Vide case by Dr. Kidd, quoted in Dr. Ogle’s memoir. 
+ Vide Ogle, loco citat. 

t Clinical Medicine, 1862, p. 495. 

§ Traube, 1871. 
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lood in the respiratory nerve-centres, in consequence of which, © 
espiration failing, and carbonic acid accumulating in the lungs, 
he pneumogastric nerves, and subsequently the sentient nerves 
enerally, are stimulated to inordinate action, and accelerated 
espiration is the result. But, carbonic acid being rapidly elimi- 
ated under this increased activity of respiration, the peripheral 
entient nerves, and then the pneumogastrics, are inadequately 
timulated; hence, a gradual subsidence of respiration, and finally 
ppneea. 
Filehne is of opinion that this symptom arises from a lower- 
tng of excitability in the respiratory nerve-centre, relatively to 
shat of the vaso-motor centre.* 
This form of respiratory derangement is unique. I have never 
itnessed it save in connexion with an advanced degree of athe- 
omatous change and dilatation of the arch of the aorta, with or 
ithout fatty degeneration of the heart; and, judging from my 
ersonal experience, such as it has been, I feel bound to regard 
tit as pathognomonic of the conditions of the aorta just men- 
idoned. 
Obstruction of the thoracic duct by the pressure of an aneu- 
ism has been very rarely witnessed. Laennec has recorded one 
such example, in which lymphatic engorgement of the lower half 
if the body was a prominent symptom.+ The symptoms arising 
om erosion of the vertebree are, on the contrary, of frequent oc- 
urence. Such symptoms are most frequently witnessed in con- 
exion with aneurisms of the descending portion of the arch, the 
horacic, and the abdominal aorta. Many examples of absorption 
of the vertebrae by the pressure of an aneurism of the.ascending 
or transverse portion of the arch, have, however, been recorded ; 
but in these cases pressure upon the intermediate parts, the 
chea, the cesophagus, and the great nerve-trunks, necessarily 
preceded, and gave rise to corresponding symptoms. 

Erosion of the vertebra is accompanied by a fixed “boring”. 
‘pain. With this are usually associated severe radiating pains of 
a darting or neuralgic character, but intermittent, and referred 


* Vide résumé in The Irish Hospital Gazette, November 2nd, 1874. 
' + Traité de V Ausculation Médiate, tow. ii., p. 714; see also a case by Dr. Hughes 
» Bennett, Principles and Practice of Medicine, second edition, p. 567. 
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to the seat of fixed pain as their centre. The former is due to 
the action of the tumor upon the proper structures of the 
vertebral column, and the latter to the spinal compression of 
nerves, the paroxysms being caused by the temporary expansion 
of the sac under increased vascular pressure. Spasm, or para- 
lysis of the muscles supplied from the portion of the cord 
below the seat of pressure, may result from erosion of the yer- 
tebra, by irritation or destruction of the corresponding motor 
nerves. Examples of paraplegia from the irruption of an aneu- 
rism of the descending aorta into the spinal canal, have been 
recorded by Laennec* and Andral ;+ and another by Dr. Hughes 
Bennett, from pressure of the sac upon the spinal cord.t 

The sac, pressed against the solid bone, is quickly broken 
through by the repeated impulse of the blood, the periosteum is 
next removed by absorption, and, under the remittent pressure 


nants singin pabulum to maintain their vitality, duxingt 
brief periods of interrupted pressure corresponding to ventricular 
diastole. 

The physical ce of thoracic aneurism may be convene 


nomena. ‘The extrinsic signs, which are 3 idemtiosl with those of 
pressure upon the air passages, the lungs, and the laryngeal an 
bronchial nerves, have been already discussed: The intrinsi¢ 
signs of aneurism may be now considered under the heads ot 
(a) percussion-dulness, (0) impulse, (c) sounds, and (@) thrill. | 

Dulness on percussion is clinically associated with internal | 
aneurism, only when it has come into contact with the thoraci¢— 
or abdominal parietes. It is absolute, coextensive with the area = 
of contact, and accompanied by a feeling of resistance communi: 
cated to the finger. The extent and the degree of dulness 4 af 
usually progressive; but, owing to retrocession of the tumor in 
the course of the disease, percussion resonance may replace dul- 


* Thid., p. 716. + Acad. de Méd., 1854. + Opus citat., p. 572. 


PHYSICAL SIGNS OF THORACIC ANEURISM. 1109 






























ess. Not only the area, but likewise the location of dulness, 
may undergo change from the same cause. 

The impulse of thoracic aneurism is most frequently single 
d systolic. In a somewhat less numerical proportion it is 
double (systolic and diastolic), as first pointed out by Dr. Stokes 
am 1834.* The systolic or principal impulse is heaving and ex- 
pausile in character, and coincides with the impulse of the heart; 
he second is abrupt and non-expansile, diastolic or postdiastolic 
in rhythm, and communicates to the hand placed over the 
tumor, a sensation as of sudden arrest to the collapse of the sac 
towards its termination. From this latter peculiarity it has 
been designated a “back-stroke;” but as this title implies re- 
expansion of the sac, it is objectionable. A better designation, 
because more accurately expressive of the cause and character of 
he phenomenon, would be an impulse of arrest, under which: 
title I shall henceforward refer to it. With the systolic impulse, 
and coinciding with it in time, is not unfrequently associated 
fremitus or thrill of a more or less decided character. 

The systolic or principal impulse of aneurism is due to the 
forced expansion of the sac, under the pressure of influx from 
he main artery at the moment of ventricular systole ; hence, it 
is essentially expansile in character. Thrill is by no means an 
ordinary accompaniment of aneurismal impulse; when present, it 
is due to vibration of the sac, either from an eddy in the current 
of influx, or from a lax state of the sac itself. A spiculated con- 
dition of the orifice of the aneurism, or a flake of fibrin partially 
detached from its walls and floating in the passage, may pro- 
duce a vortex in the blood-stream, and consequent thrill. The 
existence of tactile fremitus, therefore, not communicated from 
‘the heart, is pathognomonic of vascular tumor of some kind, and 
Where independent evidence of aneurism exists, it may be re- 
garded as in the highest degree confirmatory. 

Doctor Bellingham regarded aneurismal frémissement as due 
‘to regurgitation of blood into the sac during the diastole of the 
ventricle. That this explanation cannot be admitted, will ap- 
‘pear from the fact that the phenomenon in question is systolic, 
‘not diastolic, in rhythm. 

* Dublin Jowrnal of Medical Science, vol. v. 
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The second or diastolic impulse is not of constant occurrence 
in aneurism, but when present, it is, no less than fremi 18, 
diagnostic of that disease, owing to the peculiar circumstanc 0s 
under which alone it can be produced. 7 

I think Gendrin’s explanation of this phenomenon the most 
rational.* He refers it to want of synchronism between the 
reaction of the sac “and that of the adjacent portions of the 
artery from which it arises; the artery reacts immediately after 
ventricular systole, and so causes a second wave to enter the sae, 
at a moment when, owing to the tardiness of its recoil, from 
defective elasticity, it is still in process of reaction. Hence,a 
collision between the volume of influx and that of efflux, and 4 
sudden arrest to the contraction of the sac. If palpable tumor 
exist, the hand placed over it will perceive a uniform expansion. 
with an increase of tension coinciding with ventricular systole 
which is immediately followed by a “movement of retraction, 


concur. 


is present, and closely resemble the sounds of the heart. 
close, indeed, is the resemblance, that Laennec regarded t 


quent existence, onraenieie of — sounds in portions of the aorta 
remote from the heart, renders this doctrine untenable. No less 
inaccurate is the pe van sere of oe that thes 


to the echo of a ies siviist as in nehonitdy This is espe 


: 


* Revue Médicale, 1844, tom. iii., p. 508. 
+ Gendrin, loco citat. 
t Opus citat., p. 442. 
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‘cially true of the second sound, which, as Dr. J. W. Begbie avers, 
jis accentuated in thoracic aneurism and in simple dilatation of 
the aorta. In aneurism, too, the second sound frequently pos- 
ssesses a “booming ” character.* Dr. George W. Balfour holds a 
‘similar opinion in regard to the significance of an accentuated 
‘second sound in the aorta.- Both these writers believe that the 
| phenomenon is due to the recoil of an increased volume of blood 
‘upon the valves. This subject has been discussed in a previous 
'chapter.t I will here only repeat, that in my opinion, an inten- 
sified aortic second sound indicates atheroma and dilatation of 
the aorta with hypertrophy of the left ventricle. It may, there- 
fore, exist in connexion with aneurism of the arch in which 
these conditions are supplied, quite irrespectively of its locality. 
The second sound in the aorta may be sharp and clear, without 
being intensified ; it may, likewise, possess a “booming” quality. 
The former of these characteristics may be exhibited in aneu- 
rism ; the latter is peculiar to it. 

The aneurismal sounds have been attributed to various causes. 
Gendrin believed that they are due to the shock of impulse ex- 
clusively; he accordingly designated them as the first and second 
“bruit de choc,” respectively. To Gendrin’s theory of the second 
impulse and sound in aneurism Bellingham objects: (@) if it 
_ were true, a second impulse and a second sound should exist in 
the aneurism of minor arteries, but such is not the case; and (0) 
the adjacent portions of the vessel are assumed to be sound, 
whereas they are usually unsound.§ To these objections it may 
be answered, that the elasticity of the secondary arteries is much 
less than that of the aorta, and that the walls of the aorta in the 
. Vicinity of the aneurism are shown to be functionally competent 
by their not being aneurismal. 

Bellingham attributed both the sounds of aneurism to the 
friction of the blood against the orifice of the sac; the first, to 


* Edinburgh Medical Journal, vol. viii, 1862-8. Dr. Stokes had, eight years 
previously, mentioned u “ringing” second sound as characteristic of thoracic 
aneurism (Diseases of the Heart and Adrta, 1854, p. 689). He was, therefore, the 
first to call attention to this sign. 

+ Edinburgh Medical Journal, J ney 1874, 

t Vide Chapter ii., p. 188. 

§ Dublin Medical Press, June 7th, 1848, 
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that of influx during ventricular systole, and the second, to that 
of regurgitation into the sac from the vessels beyond.* To the 
last mentioned cause, namely, passive reeurgitation of blood into 
the sac during ventricular diastole, under the influence of gra- 
vity, he likewise attributes the second impulse in thoracic aneu- 
rism, Against this latter doctrine several objections may be 
urged, which may be briefly stated as follows. It would neces- 
sarily imply the coexistence of the visible throbbing of “unfilled 
arteries” in the neck, and regurgitant murmur in the sac, as re- 
marked by Dr. Stokes, phenomena rarely witnessed in connexion 
with thoracic aneurism. As observed by Dr. Lyons, lowering 
the head to the level of the body, the patient being recumbent, 
will not modify, much less suppress, the second impulse and 
sound, where both exist, in thoracic aneurism, nor, in femoral 
aneurism with a single impulse, will the elevation of the leg above 
the level of the trunk develop a second impulse, as proved experi- 
mentally by the same observer. Finally, it implies the absence 
of vascular reaction in sound arteries, and ignores the reaction of 
the arch of the aorta. A force by which the closure of the 
valves is effected and a second sound is produced, must be com- 
petent to prevent the gravitation of a column of blood from the 
arteries of the neck; hence, the second impulse and sound of. 
aneurism could not, on Bellingham’s theory, coexist with a se- 
~ cond cardiac sound. But their concurrence is certainly the rule7 

Doctor Lyons, in a very able article, has propounded a theory 
of the second impulse in aneurism, the existence of which he 
would justly regard as proof that the aneurism was saccular and 
belonged to the “false” variety.t He agrees with Gendrin in 
attributing the second impulse of the sac in thoracic aneurisi, 
to the influx of a second volume of blood under the reaction of 
the adjacent portions of the aorta. The absence of a second 
impulse in abdominal aneurism, and in aneurism of the extremi- 
ties, he accounts for by assuming a fusion at a certain point of 
the aorta, probably at the commencement of the abdominal por- 


* Thid. 

+ This subject has been already referred to at p. 844, in connexion with the signs 
of dilatation of the aorta, : 

Dublin Quarterly Journal of Medical Science, vol. ix., 1850, p. 819. 4 
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ition of the vessel, of the two propelling forces by which the 
{blood is driven forward, namely, those of ventricular systole and 
arterial reaction; “that of the ventricular systole, being, as it 
ywere, overtaken by that of the arterial.” To the want of con- - 
‘currence of these two forces in saccular aneurism, the second 
impulse is, in his opinion, due; and to their fusion in aneurisms 
}below the diaphragm, the absence of a second impulse is to be 
jattributed. Against this theory, which would afford the most 
ivational explanation that has been yet offered of the absence of 
a second impulse in abdominal aneurism, the objection may be 
jurged that, carried to its legitimate conclusion, it would imply 
ithat the pulsation of abdominal aneurism, and the ordinary pul- 
‘sation of distant arteries, could never precede the second sound 
‘of the heart, inasmuch as one of the assumed factors of such 
} pulsation, the wave of aortic reaction, must necessarily be pos- 
{terior in time to the second sound. It is, however, well known 
‘that both the phenomena referred to usually take precedence 
‘of the second sound. 

I believe shock to be the chief factor in both the aneurismal 
‘sounds; whilst the density of the sac and surrounding structures 
‘accounts for their comparative intensity. I cannot pretend to 
‘explain the “booming” quality which occasionally distinguishes 
| the second sound in aneurism, except on the questionable hypo- 
| thesis of a momentary extrication of gas within the sac during 
‘ventricular diastole. On the cessation of systole, the sac becomes 
‘relaxed by reflux of the blood within it; into the virtual vacuum 
So produced, it is not inconceivable that gas may, for the mo- 
‘ment, be evolved, to be again taken up by the blood under the 
‘increased pressure of the succeeding systole of the ventricle. 
Bernard has found that, during digestion, arterial blood contains 
5 to 6 per cent. of free carbonic acid, which is readily evolved 
tm vacuo. The proportion gradually decreases during the inter- 
val between meals, and after twenty-four hours’ fasting, not a 
trace of carbonic acid is to be found in the arterial blood.* It 
would be interesting to determine whether the “booming” 
Sound of aneurism is in any degree influenced by digestion. 


* Quoted by Flint (Physiology of Man, p. 464, foot note), from unpublished lec- 
tures delivered in 1861, 
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Gendrin holds that true aneurism is distinguished by a single 
systolic sound ; whereas, in false aneurism of the large arteries, 
the sound is double. This doctrine is, however, inadmissible 
_ True aneurism is rarely met with except in the ascending aorta, 
and here it yields two sounds, which are those of the heart, 
reinforced by the density of the arterial walls; whilst false aneu- 
rism not unfrequently yields a single and systolic sound only, 

Murmur is of much less frequent occurrence in thoracic aneu. 
rism than impulse or sound. It is usually single, systolic, and 
blowing, but it may be “booming” in quality.* The murmur of 
thoracic aneurism is, however, occasionally double, and still more 
rarely, a diastolic murmur only exists. Dr. Bellingham has pub- 
- lished the details of 12 cases of thoracic aneurism, in all of which 
a double sound, normal or abnormal, was present; in most of 
these cases a double impulse likewise existed ; in 2 instances a 
murmur accompanied or replaced the first sound: in one, murmur 
replaced both sounds, and in one, a murmur replaced the second 
sound. In 8 of these cases a double sound, closely resembling 
the sounds of the heart, existed. With reference to this point, 


murmur, was noted in 61 cases; it was present in 11 instances, 
in 2 of which it was single and systolic, and in 9 it was double. 
Sound was not present in 50 cases. A double impulse and @ 
systolic sound coexisted with a diastolic murmur in a single 
instance. The existence of a diastolic murmur in aneurism we 
very rare; I have not met with an example of it. In one i 
stance only I have noted a murmur of diastolic rhythm in con — 
nexion with aneurism of the ascending portion of the arch; but- 
* Vide Case 69, p. 759. 


+ Dublin Medical Press, April 19th, May 24th, and June 7th, 1848 ; see also Dr. 
Greene’s cases in Zhe Dublin Journal of Medical Science, vols. vii. and x. 
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in that case it was obviously due to valvular inadequacy from 
dilatation of the aorta.* In the solitary instance (No. 45), in 
’ Table XVI., in which diastolic murmur existed, the aneurism 
_ was likewise connected with the ascending aorta. In another 
case (No. 60) a diastolic murmur was occasionally heard in con- 
nexion with an aneurism of the thoracic aorta. I must, there- 
fore, regard diastolic murmur as an exceptional phenomenon in 
aneurism. It is, I believe, in most cases due to aortic regurgita- 
tion; but that it is occasionally intrinsic to aneurism must be 
admitted. . 

The murmurs of aneurism arise from the same causes as 
those of the heart, namely, friction and vibration. The doc- 
trine of unequal pressure and velocity of current arising from 
abrupt constriction of a conduit, as first propounded by Corrigan, 
subsequently developed by the experiments of Chauveau, and 
by those of Dr. Leared,+ may be studied with advantage in re- 
ference to this subject, which has been already discussed at page 
181 and page 258. 

As principal or contributory causes of aneurismal murmur, I 
may briefly advert to: (a) the figure, the relative diameter, and 
the actual state of the orifice and the walls of the sac; (6) the 
contents of the sac; and (¢) the force of ventricular contraction. 
A relatively narrow orifice with a rough margin, a globular and 
flaccid sac springing from the vessel at an angle and containing 
fluid blood, and vigorous contraction of the left ventricle, con- 
stitute the most favourable conditions for the development of 
murmur. 

Of these, the last mentioned is the principal factor of murmur; 
hence, at the approach of death, murmur, whether cardiac or 
aneurismal, becomes indistinct or inaudible, from failure of the 
heart. The absence of one or more of the other conditions men- 
tioned may modify or exclude murmur, even though the heart 
act with energy. 

Thoracic aneurism may be now considered in its clinical as- 
pect, with a view to differential diagnosis. It may present, in a 

* Case 141, 


t Medical Times and Gazette, October 81st, 1868. Dr. Leared has expounded his 
theory in an earlier publication, a reference to which I have not been able to find. 
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more or less modified form, a combination of the foregoing 
symptoms and signs, or afford evidence of so indefinite a char- 
acter that it may be practically regarded as latent. 
The existence in the chest of a centre of pulsation, distinct 
from that of the heart, would suggest aneurism, cancerous tumor, 
or pulsating empyema. The presence, in such centre, of a double 
sound, the second being louder than that of the heart, would, 
pro tanto, be in favour of aneurism, and tend to exclude cancer 
and empyema. A double impulse, the second being an impulse 
of arrest, would possess a similar but stronger significance, 
Single and systolic murmur would indicate aneurism and car. 
cinoma in about equal proportion, and would exclude empyema. 
A double murmur, if associated with abnormal impulse in the 
situation of the ascending portion of the arch, would suggest 
aneurism rather than cancer or empyema. 
The symptoms of excentric pressure, considered apart from 
other evidence, have no distinctive significance save in rege 
to their inconstancy or variation. If, in the progress of the case: 
symptoms of this character cease to be exhibited, or vary in 
degree, the presumption would be in favour of aneurism. The 
occurrence of paroxysmal dyspnoea, laryngeal or tracheal, asso- 
ciated with excitement of the circulation from physical or emo- 
tional causes, would likewise point to aneurism. But even in 
this respect, an abscess located between the trachea and cesopha- 
gus, may simulate aneurism. The following example came 
under my own notice. 
A man, aged fifty, was admitted into the Mater Misericordix 
Hospital on the 13th of April, 1864. He was in a state of immi- 
nent asphyxia, with cold extremities, lividity of surface, and a 
loud laryngeal stridor.* The pulse was rapid, feeble, and inter 
mittent, and deglutition, even of liquids, was attended with the 
greatest difficulty. The chest was universally resonant, and no 
evidence of pulmonary or vascular disease could be detected. 
Tracheotomy was performed on the evening of the 13th, and 
was followed by complete relief from all the urgent symptoms. 
On the 18th he had another paroxysm of dyspnea which nearly 
proved fatal, On being raised in bed he coughed up about @ 
* Proceedings of the Pathological Society of Dublin, vol, ii., part ii, p. 143. 
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pint of purulent matter, and got immediate relief’ Loud bron- 
_ehial rales were audible all over the chest. He could now swal- 
‘low solid food. He had a third paroxysm on the 20th, and he 
died worn out on the 22nd. The viscera were healthy ; a large 
abscess, which had been recently filled with pus, but was now 
empty, was found between the trachea and cesophagus. It ex- 
tended from the larynx downwards into the posterior medias- 
tinum, where it ended in a cul de sac. The arytenoid cartilages 
were necrosed; they were all but detached by ulceration from 
the cricoid, and had fallen forward upon the glottis. A large, 
ulcerated opening extended from the cesophagus into the abscess, 
whilst another and much smaller aperture connected the abscess 
with the trachea. Through the former opening, which had evi- 
dently been formed by a perforating ulcer of the cesophagus, 
particles of food had escaped and given rise to the abscess, whilst 
the paroxysms were the result of spasm from pressure upon the 
trachea, and latterly, of dislocation of the arytenoid cartilages. 
An example of laryngeal distress and dysphonia, with immo- 
bility of the vocal chord, from paralysis of the right recurrent 
laryngeal nerve produced by the pressure of a malignant tumor 
of the cesophagus, has been published by Dr. Morell MacKenzie.* 
If, on the other hand, the signs of persistent excentric pressure 
within the chest coincide with cancerous tumor developed exter- 
nally, the evidence, so far, would be in favour of intra-thoracic 
cancer. 
Pulsating cancer is further distinguishable by the fact that the 
_ force and diffusion of impulse are not in proportion to the degree 
and extent of dulness; nor does the centre of pulsation corres- 
pond to that of dulness; and, further, the superficial thoracic 
veins on the side affected by intra-thoracic cancer are usually 
enlarged and varicose, whilst those related to an aneurism are 
hever varicose, although they may be distended.+ Pulsating 
emphysema, of which three remarkable examples have been pub- 
lished by Dr. Robert L. MacDonnell,+ and one by Dr. Stokes,§ 
* Lancet, May 30th, 1874. 
+ Vide Stokes in Dublin Journal of Medical Science, vol. xxi., p.227. Also a case 
by Dr. O’Ferrall, Proceedings of the Pathological Society, April 28rd, 1842. 


{ Ibid., vol. xxv., p. 1. 
§ Diseases of the Heart and Aorta. 
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may be distinguished by its occupying the normal position of the 
heart, which is displaced to the right side, by its being preceded 
by the symptoms and signs of acute inflammation on the left side 
of the chest, and by the presence of a single and systolic impulse 
communicated from the heart, and unattended with murmur, 
sound, or thrill. The foregoing evidence, positive and negative, 
will suffice to distinguish pulsating empyema from aneurism, 
even in the absence of metallic phenomena in the left side of 
the chest, which would be in themselves conclusive. - 
Laryngitis may be mistaken for thoracic aneurism, owing to 
the attendant symptoms of hoarseness or aphonia, dyspneea, and 
stridor. The distinction would rest mainly upon the positive 
result of laryngoscopic inspection, and the absence of other 
symptoms, and of all the intrinsic signs of aneurism. The 
opposite and more serious error, that of mistaking aneurism for 
laryngitis, may be likewise committed. Dr. Gairdner mentions 
a case in which this mistake was actually made by an expert in 
laryngeal disease; and quite recently a similar case was pub- 
lished in which tracheotomy was actually performed with a 
fatal result. In this case the aneurism was latent, and the 
operation was demanded by the urgency of the symptoms. 
Neuralgia or rheumatism engaging the muscles of the chest, 
owing to the attendant symptom of radiating or fixed pain, may 
be likewise confounded with aneurism; so also may tuberculosi 
and cirrhosis of the lungs, from the occurrence of hemoptysis. 
But if a suspicion of aneurism be once aroused, the distinction 
from these diseases cannot be difficult. An error of diagnosis 
can arise only from the idea of aneurism not having been pre- 
sented to the mind of the physician. 
Doctor George W. Balfour has recently pointed out another 
possible source of error in the diagnosis of thoracic aneurism.* 
A systolic murmur, with visible pulsation localized in the immer” 
portion of the left second intercostal space, may arise from : 
mitral reflux of ansemic or organic origin, propagated into the 
left auricular appendix, as first mentioned by Naunyn; or & 
presystolic murmur from mitral narrowing, similarly propagated, 


* Medical Times and Gazette, December 12th, 1874. 
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and associated with impulse, may be perceived in the same situ- 
ation. An impulse and murmur of systolic rhythm, and located 
in the pulmonary artery, may be likewise presented in the second 
interspace, but closer to the sternum, as first pointed out by 
Quincke. It was attributed by him to flattening of the pulmo- 
ary artery against the anterior wall of the chest during ventri- 
scular systole, the left lung having been permanently retracted 
ifrom antecedent disease. Dr. Balfour details four cases in which 
‘these phenomena were exhibited. He observes, however, that 
the distinction from aneurism was readily made in all these cases 
by the absence of signs of excentric pressure, and by the more 
feeble impulse at the second centre of pulsation, as compared 
with that of the heart. 

In an earlier publication on the same subject, Dr. Balfour 
had suggested a very ingenious means, by which, having refer- 
cence to the relative rhythm of the cardiac and the abnormal 
}pulsation, he could readily determine whether the latter was 
‘auricular or arterial. It consists of two pellets of bees’ wax, 
with a bristle, supporting a small paper flag, fixed in each. One 
‘of these pellets is attached over the apex of the heart, and the 
(other at the seat of abnormal pulsation. If the superior pulsa- 
ition precede the inferior, as indicated by the movement of the 
‘flags, it would be regarded as auricular ; if it accompany or suc- 
' ceed the inferior pulsation, it would indicate aneurism or pulsa- 
‘tion in the pulmonary artery. The distinction between the two 
‘latter should be made by reference to the signs of excentric 
| pressure, and relative force of pulsation, as already mentioned.* 

On Quincke’s theory, murmur should always accompany visi- 
| ble pulsation of the pulmonary artery; but such is not the case. 
I would further remark, that the murmur of mitral stenosis is 
‘hot usually audible in the left second interspace, although the 
attendant pulsation of the left auricular appendix is frequently 
visible there. But the presystolic rhythm of both these phe- 

nomena would, in any case, suffice to exclude aneurism, 

The general symptoms and signs most distinctive of thoracic 
_ aneurism are: a pulsating tumor yielding a single impulse and 

a double sound, distinct from those of the heart, the second 
* Edinburgh Medical Jownal, January, 1874. 
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impulse being a back-stroke, or an impulse of arrest, and the 
second sound louder than that of the heart; paroxysmal or 
remittent pains of a radiating or shifting character; and the- 
evidence of excentric pressure upon adjacent parts. None of 
these are, however, of constant occurrence, even in aneurisms 
having the same origin and relationship. Hence, the diagnosis 
must rest upon a rational basis, and be deduced from a careful 
consideration of all the features presented in each case. 

The limits of variation are pretty well defined in regard to 
(a) true, (0) false, and (¢) varicose aneurism, respectively ; they 
are also, but less definitely, fixed in relation to the portion of 
the aorta whence the aneurism has arisen. It will be therefore 
necessary to review briefly the semeiology of thoracic aneurism 
under each of the foregoing heads. 

True aneurism is rarely met with except in the ascending 
portion of the arch; it is tubular or fusiform, and cannot attain 
large dimensions without undergoing’ conversion into the false 
variety, by rupture of its internal tunics. Owing to this circum- 
stance, and the usual absence of clot or deposited fibrin, true 
aneurism is characterized by few and indefinite signs. Diastolic 
impulse, murmur, or thrill, are seldom exhibited, because the 
necessary conditions for these phenomena, lateral deviation of 
current, and roughness of surface, are not present,* and single 
and systolic bruit is not a sign of true aneurism, as stated by 
Bertin. Hence, the diagnosis of true aneurism must be in the 
highest degree doubtful. Indeed, the only positive sign which 
it may exhibit is an accentuated second sound, but this is equally 
characteristic of simple dilatation with atheromatous rigidity of 
the aorta. 

The symptoms exhibited by a false aneurism within the chest, 
irrespectively of intrinsic pain, will depend upon the organs of 
parts implicated in its growth; these have been already consi- 
dered in detail. I shall only add the following clinical remarks 
suggested by the cases herewith given. 


* Cruveiller holds that clotting cannot take place in an artery without previous 
erosion or inflammation of its internal surface ; and F. Niemeyer (Medical Times 
and Gazette, January 22nd, 1870), declares that roughness of the intima, constituting 
endarteritis deformans, is an essential cdndition of fibrinous deposit in an artery. 





RELATIVE FREQUENCY OF THE SIGNS OF ANEURISM. 1121 


Case 136, shows that pressure upon the left bronchus, amount- 
ing nearly to occlusion, need not necessarily cause dysphonia, 
laryngeal cough, stridor, or paroxysmal dyspncea ; that vocal vi- 
bration may exist in a lung from which air has been all but 
_ excluded by pressure upon the primary bronchus of that side, but 
that it is abolished by solidification of a lung so circumstanced ; 
and finally, it shows that an aneurism may open simultaneously 
into the cesophagus and one of the bronchi. 

Case 138, shows that saccular aneurism, with a large and 

smooth-edged orifice, an empty cavity, and flaccid walls, may 
present no intrinsic physical signs, and if small, deep-seated, and 
remote from the walls of the chest, may afford no evidence of its 
existence save that arising from excentric pressure ; and that the 
most aggravated dyspneea and stridor, from spasm of the larynx, 
may be due to reflex irritation of the recurrent laryngeal nerves. 
Tt also proves that feeble respiration in one lung, accompanied 
by laryngeal spasm, may be caused by pressure upon the trachea, 
and that, in such cases, laryngotomy may be followed by com- 
plete relief from urgent symptoms. 
_ With regard to relative frequency of occurrence, in combina- 
tion and singly, the various tactile and acoustic phenomena of 
thoracic aneurism, as deduced from the 17 cases (comprising 18 
aneurisms*) which I have personally noted, might be set down 
in the following order : 


(@) Double impulse and double sound, without murmur ... © CASES. 


(5) Systolic impulse and double sound, without murmur CF a 
(c) Systolic impulse and systolic murmur, without sound 8. 5, 
(d) Double impulse and double sound, with systolic murmur ... 1 ,, 
(e) Systolic impulse and double murmur, without sound ls, 
(f) Double murmur, without impulse or sound ... 1 ;; 
(g) No impulse, sound, or murmur “Os; 
—18 
It will thus be seen that: 
Double sound existed in... “és Sau eo ei ... 8 Cases, 
Single and systolic impulse in... ee a8 ot reo Sr gy 
Double impulse in ... EG seatye ins foc i poo 4 ay} 
Single and systolic murmurin ... oat doe By ax C4." fp 
Double murmur in i <6 ie aes semmlAle Jey 


and that, in 5 out of ais 17 cases, the aneurism was latent, 
quoad tactile and acoustic signs. 


* Tn one case (No. 150) there were two aneurisms. 
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Varicose or comnumicating aneurism is defined by Stokes as 
that variety of the disease in which “blood passes from one — 
portion of the vascular system to another.” Aneurism within — 
the chest may establish communication with (a) the chambers — 
of the heart, (6) the pulmonary artery, or its branches, and (¢) — 
the descending cava, or the innominate veins. 

According to Peacock,* the first recorded example of varicose 
aneurism was one opening into the left auricle, and published by 
Beauchene in 1811. Wells, in 1812, published a case in which — 
an aneurism of the aorta formed a communication with the pul- 
monary artery. In 1832 an example of varicose aneurism im- 
plicating the superior vena cava, was recorded in The Lancet. 

Cases were subsequently recorded by Curling (1838), Munro, 
(1839), Reid (4 cases), and Thurnam (10 cases, including the 
preceding, 1840). Peacock gives reference to 33 cases, nob — 
including 6 referred to by Thurnam, as contained in various 
museums, and 4 met with by Rokitansky. 

In 18 of this number, the aneurism arose from one or more of 
the sinuses of Valsalva or from the aorta immediately above the 
sinuses ; in 12, from the ascending portion of the arch, above the 
points mentioned ; in 2, the aneurism engaged the entire arch 
except the termination of its descending portion; and in one 
case there were two aneurisms, one in the ascending, and another 
in the descending portion of the arch, the latter opening into 
the left branch of the pulmonary artery. 

Only two examples of varicose aneurism have come under my 
notice. In one of these, the aneurism opened into the right ven- 
tricle (Case 69, p. 759), and in the other (Case 141), into the 
superior cava. Two additional examples have been recently 
recorded in The Proceedings of the Pathological Society of Dub- 
lin; one by Dr. Gordon, in which an aneurism of the left an- 
terior sinus of the aorta opened into the left ventricle of the 
heart,+ and another, by Dr. Bennett, in which an aneurism of 
the right sinus communicated also with the left ventricle.} 

Doctor McDowel exhibited before the Pathological Society, 
in January, 1849, an example of varicose aneurism springing 
from the aorta, half an inch above the valves, and opening into 


* Transactions of the Pathological Society of London, vol. xix., p. 111. 
+ Vol. ii., part i., new series. t Vol. iii., part ii, 
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the right auricle. The tumor pointed externally in the right 

subclavicular region, and yielded a systolic impulse, accom- 

' panied by fremitus, and a harsh systolic murmur audible only 
between the middle line and the right nipple. 

Hope, in 1839, published a remarkable case of aneurism of 
the aorta immediately above the valves, communicating with the 
right ventricle by two apertures. The symptoms and signs, which 
followed a strain in lifting a weight, and a “ creak in the heart,” 
accompanied by faintness, were lividity, cedema, and a jerking 
pulse, purring tremor, double murmur, and a continuous rumble 
to the left of the sternum, from the second to the fourth rib.* 

In the case which came under my own notice, through the 
favour of Dr. Stokes, an aneurism of the size of a tennis ball, aris- 
ing from one of the aortic sinuses, communicated with the right 
ventricle by an aperture of the size and figure of a shirt button- 
hole. The symptoms were, general venous congestion with 
cedema; and the physical signs, frémissement, with a loud and 

‘booming double murmur at midsternum, audible to the patient, 
and compared by him to “a woman churning ;” all which signs 
were subsequently presented with greatest intensity at the apex 
of the heart, but diffused over the entire left front of the chest. 
The diagnosis of aneurism opening into one of the ventricles 
was presumptively made.+ 

Thurnam has included in his list of cases of varicose aneurism 
threé examples of aneurism of the aorta opening into the heart. In 
two of these cases, observed by Curling and Reid respectively, a 
communication was established with the right auricle; and in 
the third, supplied by himself, with the right ventricle by two 
apertures. In this case, a loud superficial and continuous sawing 
murmur, accompanied with purring tremor, was audible in the 
left second intercostal space, an inch and a-half from the ster- 
num, but loudest over a space not larger than a shilling. The 
heart had been displaced to the left by effusion into the right 
pleural cavity.t ) 

Aneurisms projecting into the chambers of the heart, but not 
communicating with them, must be distinguished from those 

* Diseases of the Heart and Great Vessels, third edition, p, 466. 


+ Vide Case 69, p. 759. 
{ Medico-Chirurgical Transactions, vol. xxiii., p. 823. 
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which have established such a communication. The symptoms 
and signs must obviously differ in the two classes of cases; 
hence the necessity for a clinical distinction between them. 

“Professor Smith’s case was one of the earliest recorded ex- 
amples of this kind. A man, aged thirty, was admitted into 
hospital suffering from urgent dyspnoea, which was accompanied — 
by lividity, cedema, and suppression of pulse. There was great 
extension of precordial dulness, with feeble action of the heart. — 
He died on the following day. An aneurism, with an orifice as 
large as a shilling, arose from the aorta one inch above the 
valves, and extended downwards behind the pulmonary artery, 
which lay across it, and gave the appearance of two tumors, each 
as large as a hen-ege. One of these projected into the base of 
the right ventricle near the pulmonary orifice, and the other 
into the superior and anterior portion of the left ventricle. The 
aneurism did not communicate with either ventricle.* 

An example of aneurism of one of the sinuses of Valsalva, 
projecting into the right auricle, was presented to the Patholo- 
gical Society of Dublin by Dr. Jennings, in December, 1866. 

Doctor Law exhibited before the same Society in February, 
1870, an example of aneurism springing from the posterior 
sinus, advancing downwards and to the right, displacing the 
liver and causing slight jaundice. It projected into the right 
auricle of the heart, occluding the orifice of the inferior cava, 
and partially closing that of the superior. The most prominent 
symptoms were general venous congestion and dropsy. 

Doctor Hanna has published a case in which an aneurism, as 
large as an orange, arose from one of the sinuses of Valsalva by 
an orifice two lines in diameter, and was imbedded in the wall of 
the left ventricle. The muscular substance had been entirely 
absorbed around the sac, which was formed by the thickened 
membranes of the heart, and contained laminated fibrin. The 
patient was a man, aged thirty-one, who had sustained a severe 
fall from a horse, and shortly afterwards complained of severe 
pain in his chest, palpitation, and dyspnea; he also spat blood. 
The symptoms were orthopncea, and feeble but regular pulse. 
In the left second interspace there was a double impulse accom- 


* Dublin Journal of Medical and Ohemical Science, vol. ix. See also a case by 
Professor Harrison, ibid. vol. xv. 
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panied by thrill, and a whirring noise. These signs existed 
throughout the puscorstaa but were most distinct in the 
second intercostal space.* 

Varicose aneurism between the aorta and the pulmonary 
artery is characterized by symptoms and signs nearly identical 
with that variety of the disease examined in the preceding para- 
graphs. It may therefore be discussed here. Dr. Thurnam has 
collected from various sources eleven examples of this variety 
of aneurism, and of five of these he has given a full history.+ 

A case is given in detail by Professor Smith, which may be 
briefly referred to. A man, aged twenty-two, had been subject 
to vertigo with temporary loss of vision, dyspnea, faintness, and 
chills ; then followed general venous congestion, cough, orthop- 
neea, anasarca, and intermitting pulse. He was troubled by 
great anxiety and disturbing dreams. ‘There was extension of 
precordial dulness, with tumultuous action of the heart, frémis- 
_sement which was perceptible through the bed-clothes, and sys- 
tolic murmur. The man felt “as if there was a living bird in 
his chest.” He subsequently had epileptic seizures, in one of 
which he died. The lungs were congested, and the aorta com- 
municated with the pulmonary artery, near its origin, by an 
opening with thick and rounded edges.} 

Doctor Peacock has published a case in which an aneurism of 
the ascending aorta opened into the pulmonary artery by an ori- 
fice two lines by four in diameter; it projected also into the right 
ventricle, destroying one of the pulmonic valves. The heart was 
enlarged, and the aortic valves were disorganized. The symptoms 
were dyspncea, general lividity, and cedema of the feet. There 
was extension of precordial dulness, with systolic murmur all over 
the precordium, and postdiastolic murmur at the right base. The 
Second sound was very sharp in the left second interspace near 
the sternum. This latter phenomenon he attributed to the ten- 
Sion of the sac during diastole.§ In a case by Dr. W. Wade, 
the diagnosis was made from the existence of a basic diastolic 
Inurmur, not due to inadequacy of the aortic valves.| 


* Tbid., March 1st, 1835. t Loco citat. 

+ Dublin Journal of Medical Science, vol. xviii. See also the case ane by Hope, 
opus citat., p. 469, 

§ Transactions of Pathological Society of London, vol. xix., p. 111. 

ll Medico-Chirwrgical Transactions, vol. xliv. 
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An aneurism may compress the pulmonary artery without 
communicating with it. The two classes of cases are character- — 
ized by special clinical features, and should not be confounded, _ 

An example of compression of the pulmonary artery by an 
aneurism of the ascending aorta has been published by Sir D. + 
Corrigan. In addition to the ordinary signs of aneurism, there : 
was general venous congestion, with dropsy and delirium.* 

Of aneurism, communicating with either vena cava, several 
examples are on record. One of the earliest was that published 
by Mr. Syme, in which an aneurism of the size of an orange, 
arising from the abdominal aorta above its bifurcation, opened 
into the inferior cava by an aperture as large as a sixpenny 
piece. There was cedema of the lower half of the body; alsoa 
loud whirring noise audible to the patient and his friends.+ 

Doctor Thurnam has published} a case of a large aneurism of 
the ascending aorta, opening into the superior cava by an orifice 
a quarter of an inch in diameter. There was cyanosis, with — 
cedema of the upper half of the body, and a loud buzzing noise 
over the vena cava. This case was observed by Dr. Thurnam in ~ 
1833. The next, and the most important case of this kind, be- 
cause a positive diagnosis of the lesion was made from the phe- — 
nomenon exhibited, has been recorded by Dr. Mayne.§ A large 
aneurism, engaging the entire arch of the aorta, had compressed 
and occluded both innominate veins and the superior cava, with — 
the latter of which vessels it had formed a communication by an — 
opening of the size and figure of the button-hole of a shirt, 
crossed by a delicate band. The patient, a woman aged fifty, 
whilst washing in a stooping posture, was suddenly seized with 
symptoms of strangulation, accompanied by dizziness. Her face 
became livid; her breathing embarrassed. When the patient was — 
seen by Dr. Mayne, the upper half of the body was puffed 
and deeply cyanosed, the eyes protruded, the veins of the neck 

* Lancet, February 7th, 1829. See also a similar case by Mr. Carmichael, Pro- 
ceedings of Pathological Society of Dublin, December 5th, 1840. 

+ Edinburgh Medical and Surgical Jowrnal, vol. xxxvi., 1881, quoted by Thur- 
nam (loco citat.), who also refers to two other similar cases, one by Mr. Robinson, of 
Camberwell, and another by Dr. John Reid; in neither of which, however, was & 
stethoscopic examination made, 


t Loco citat. 
§ Dublin Quarterly Journal of Medical Science, November, 1853. 
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and upper extremities were greatly distended, whilst those of 
_ the lower half of the trunk and the lower extremities, which 
were quite free from cedema, and of their natural colour, were in 
no degree congested. The pulse was jerking. The physical 
signs were a heaving systolic impulse accompanied by fremitus, 
and a whirring systolic murmur, immediately to the right of the 
sternum at the level of the second rib. This murmur was dif- 
fused all over the front of the chest; but its point of greatest 
_ intensity corresponded to the junction of the second costal car- 
tilage with the sternum, whilst the fremitus was transmitted into 
the great veins of the neck. The heart was perfectly healthy. 

In the case (141) which came under my,own observation, there 
was great venous turgescence, with deep cyanosis and depressed 
temperature of the upper half of the body, systolic impulse, thrill, 
and murmur in the seat of the aneurism; the latter transmitted 
into the carotids. A diastolic murmur likewise existed at mid- 
sternum, but it was not audible at the seat of impulse and 
systolic murmur. There was no visible pulsation or thrill of 
the cervical arteries or veins. 

The symptoms and physical signs exhibited in the foregoing 
cases resolve themselves into two groups; namely, 1st, those 
which are characteristic of an aneurism communicating with (a) 
one or more of the chambers of the heart, (0) the pulmonary 
artery or one of its branches, (c) one of the vene cavee; and, 2nd, 
those which arise from the intrusion, without rupture, of an 
aneurism into the chambers of the heart, or into one of the ves- 
sels just named. The cases in each of these groups are marked 
by special features sufficiently distinctive of their nature. 

The irruption of the contents of an aneurism into the heart, 
or one of the great vessels named, is usually associated with a 
definite strain or shock. It is attended with a feeling of suffo- 
cation and faintness, and is immediately followed by great dysp- 
neea, feeble and fluttering pulse, venous congestion more or less 
general according to the point of abnormal influx, with coex- 
tensive anasarca and depression of temperature. The physical 
signs developed are, thrill associated with impulse, and a harsh, 
prolonged, systolic murmur of a buzzing character at the seat of 
aneurism, and transmitted to a variable distance in the line of 
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the abnormal current. A second murmur, of diastolic rhythm, f 


frequently coexists with the former. When this is the case, 


the two murmurs, owing to the presence of an intervening — 


rumble, not unfrequently seem to be continuous. The exist- 
ence of arterial throbbing in the neck, and a jerking pulse at the 
wrists, depends upon reflux into a large aneurismal reservoir 
during diastole; it therefore may, or may not, according to the 
size and capacity of the sac, characterize an arterio-cardiac or 
an arterio-venous aneurism. ‘The phenomena, then, which dis- 


tinguish varicose aneurism, viewed in the abstract, are three 


in number; namely, extreme venous congestion suddenly de- 
veloped; thrill; and a buzzing murmur of systolic rhythm trans- 
mitted in the line of abnormal circulation. 

Aneurism communicating with the heart is not characterized 
by any symptoms or signs by which it may be distinguished 
from other forms of varicose aneurism within the chest. A 
sudden transfer of the seat of murmur and thrill, from the base 
to the apex of the heart, as occurred in Case 69, might be re- 
garded as proof of the irruption of an aneurism into either ven- 
tricle. 

Aneurism opening into the pulmonary artery is especially 
characterized by sudden and most urgent dyspnoea, wnaccom- 
panied by spasm or stridor, with bloody expectoration. Where 
aneurism of the ascending portion of the arch of the aorta had 
been previously verified, the sudden occurrence of these symp- 
toms might be regarded as pathognomonic of a communication 
between it and the pulmonary artery. Death, in such a case, 
may occur very rapidly by asphyxia. 

The symptoms which distinguish arterio-venous aneurism are 
those which result from the sudden introduction of retrograde 
arterial pressure into a definite portion of the venous system. 
The veins, distal and tributary to that with which the aneu- 
rism has established a communication, are engorged, and the 
corresponding portions of the body are cyanosed and depressed 
in- temperature, whilst all other portions of it retain their 
normal colour and heat. Hence, a varicose aneurism of the 
abdominal aorta and the inferior cava is distinguished by venous 
congestion, cyanosis, and cedema of the lower portion of the 


1 
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‘trunk and the inferior extremities, as occurred in Mr. Syme’s 
_ case already referred to; and direct intercourse between the arch 
‘of the aorta and the superior cava, by a similar condition of the 
upper half of the trunk, the upper extremities, and the head and 

neck, as illustrated in the cases published by Thurnam, Mayne, 
and myself.* 

Aneurisms communicating with the heart, the pulmonary 
artery, or the superior cava, have, without an exception known 
to me, taken origin from the ascending portion of the arch of 

_ the aorta. 

The simple projection of an aneurism of the aorta into one or 
more of the chambers of the heart, is attended only with symp- 
toms of obstructed circulation proportionate to its interference 
with the passage of the blood, and by acoustic signs having re- 
ference to its effect upon the orifices and valves. 

The modification of the symptoms and signs of thoracic aneu- 
rism, dependent upon its position in the chest, may be now con- 
sidered. The posterior wall of the chest is rarely affected by 
an aneurism of the first portions of the arch of the aorta. Not 
unfrequently, however, a large aneurism of the upper portion of 
the ascending aorta approximates the posterior thoracic wall, and 
is perceptible in the right scapular region by modified impulse, 

_ dulness, and sound. It is still more frequently discoverable in 
this situation by the respiratory and vocal phenomena arising 
from compression of the lung; namely, bronchial or tracheal res- 
piration, bronchophony, and vocal fremitus.+ 
__ Aneurisms of the descending portion of the arch, and those 
of the descending thoracic aorta, directly implicate the posterior 
wall of the chest on the left side in a very large percentage of 
cases. Indeed, aneurism of the last mentioned portion of the 
vessel rarely fails to penetrate the posterior wall on that side, 
and to present a visible tumor in the scapular or infra-scapular 
region. Erosion of the vertebrae and the ribs are amongst the 
ordinary consequences of aneurism of these portions of the aorta. 
Hence, the two kinds of pain, paroxysmal or intermittent, and 
fixed or boring, already mentioned. The boring pain of verte- 
bral erosion is always associated with local tenderness to per- 


* See pp. 1126 and 1127, + Vide Case 142. 


1130 DISEASES OF THE AORTA. 





cussion over the corresponding spinous processes. It may not, 
however, have been at any time present, even where extensiye 
destruction of the vertebree has been effected ;* but most cer- 
tainly its absence is in the highest degree ercepnrl under — 
such circumstances. 

The existence of a double sound over a limited portion of ita 
vertebral column, especially if associated with pain and tender- 
ness in the same situation, is, in the highest degree, suggestive — 
of aneurism; because, as well observed by Laennec and Bertin, 
the two sounds of the heart are rarely audible in the back. A 
perceptible impulse on either side of the dorsal spine is likewise 
suggestive of aneurism; and, owing to the normal position of the 
thoracic aorta to the left of the vertebral column, such impulse 
would possess more significance if felt upon the right side, as re- 
marked by Dr. Green Darting or shooting pain in the line of 
the ribs, is a common result of pressure upon the intercostal 
nerves. 

Displacement of the lungs, the heart, or the liver, may result 
from the growth of an aneurism within the chest. The left lung 
may be displaced upwards, and condensed, and local pieuritis 
with friction sound, produced by the pressure. The heart may — 
be likewise dislocated upwards,+ forwards,t or backwards. Dis- 
placement of the heart forwards is characterized by the “double 
jogging” impulse of Hope; and, in the case mentioned by Bel- 
lingham just referred to, it was associated with diastolic mut- 
mur which ceased after the retrocession of the heart. In the 
case recorded by Dr. Mayne, the cardiac impulse was violent, 
and its area was extended. In a case published by Dr. Douglas 
Powell, a small aneurism arising from the aorta, one inch above 
the valves, had descended in front of the heart, displacing the 
apex backwards.§ 

Amongst the symptoms especially suggestive of aneurism is 
a harsh and loud cough of metallic resonance. Even in the ab- 
sence of stridor, dysphonia, and of any of the physical signs of 

* See a case by M. Valleix, Archives Générales de Médecine, vol. xxii., 1850. 

+ Vide Case 187. 

t Vide a case by Hope, opus citat., p. 447 ; also one by Mayne, Proceedings of Pa- 
thological Society of Dublin, June 24th, 1878 ; and another by Bellingham (case 12), 


loco citat. 
§ British Medical Journal, March 6th, 1876. 
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saneurism, cough of this character, associated with shooting pains 
iin the chest, has led to the diagnosis of aneurism which was 
s subsequently verified by dissection. The aneurism was found to 
) have arisen from the transverse portion of the arch, and pressed 
; upon the left bronchus, into which it ultimately opened.* 
Doctor Stokes mentions a case seen by him in consultation 
) with the late Sir P. Crampton, in which the only symptom pro- 
‘duced by a large aneurism of the ascending and transverse por- 
‘tions of the arch of the aorta, was a single sonorous inspiration, 
| like that of whooping cough, at the termination of a fit of cough- 
ing.f 
Recurrent hemoptysis, in the absence of laryngeal, pulmo- 
/nary, and cardiac disease, is likewise eminently suggestive of 
thoracic aneurism. It may occur by the “leakage” of an aneu- 
ism into the air passages, or it may be the result of congestion 
from the pressure of an aneurism upon the lung-structure, or the 
pulmonary veins; or from the irruption of an aneurism into the 
pulmonary artery. When hemoptysis is produced by the direct 
communication of an aneurism with the bronchial system, the 
sputa are either streaked with, or entirely composed of, arterial 
blood. Pulmonary apoplexy, by aspiration of blood into the air 
passages, and evinced by the signs of solidification more or less 
extensive, may complicate an accident of this kind, or it may 
arise from pressure and local congestion, followed by rupture of 
the distended vessels. In the latter event, passive pneumonia, 
attended with the usual physical signs, will follow unless death 
occur within a short period. The sputa from pulmonary conges- 
tion exhibit a uniform intermixture of blood. 

Doctor Gairdner holds that hemoptysis, accompanied by la- 
ryngeal stridor not due to ulceration of the larynx, and in the 
absence of pulmonary disease or solidification, can arise only 
from a leaking aneurism.} This proposition cannot be disputed. 
Tn such cases, however, other symptoms and certain signs of 
aneurism, are usually exhibited, especially laryngeal cough and 
inequality of respiration: 










* O'Ferrall, Proceedings of Pathological Society of Dublin, March 24th, 1860. 
t Opus citat., p. 559. 
+ Clinical Medicine. 
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Doctor A. Fauvre regards visible pulsation with tortuosity of 
the subclavian arteries, accompanied by tremor and double mur- 
mur, as indicative of aneurismal dilatation of the superior wall — 
of the transverse portion of the arch. The inflection of the sub- | 
clavian arteries, whence the phenomena in question arise, is due, 
he thinks, to loss of elasticity and consequent elevation of the — 
superior wall of the aorta.* I have met with an example of — 
this kind in the person of a female of middle age and a highly 
nervous temperament. The carotid and subclavian arteries were 
remarkably tortuous, and under the slightest emotional excite- 
ment they pulsated with great violence. Immediately above the 
sternal end of the right clavicle, the common carotid was sharply 
bent upon itself, and formed a visible tumor which yielded a 
throbbing pulsation closely simulating that of innominate aneu- 
rism. 

The existence of an aneurism of the arch of the aorta may be 
entirely masked, in regard both to symptoms and signs. Such 
examples are designated Jatent. In exceptional instances, large 
tubular aneurisms involving the entire arch may be unattended — 
by symptoms or signs of any kind, except neuralgic pains dif — 
fused over the chest, shoulders, and neck, and an accentuated — 
second sound in the aorta.+ Small aneurisms arising from the 
left extremity of the arch, and involved in the substance of the 
left lung, are, however, those which are most frequently latent. 
The existence of such has been, in many cases, announced only 
by the occurrence of a fatal hemorrhage. Several examples of 
this kind have been exhibited before the Pathological Society Gian: 
Dublin by Drs. Mayne, O’Ferrall, Lees, Hudsoxi, Banks, and 
Symes. ; 

With regard to the use of the sphygmograph in the diagnosis 
of thoracic aneurism, Mr. Mahomed declares that, “ If the aneu- 
rism is one of an artery going to the upper extremity, and the 
aorta be not involved, valuable evidence will be afforded : 

“Tf the aneurism is one of a similar artery, involving the 
aorta, frequently no difference can be detected in the pulsation 
of the radials, 

* Archives Générales de Médecine, in London Medical Record, J une 10th, 1874. 


+ Vide Oase 189. 
£ Vide Proceedings, passim. 
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“Tf the aneurism be one of the aorta itself, and situated in the 
sascending part of the arch, no difference in the pulse of either 
<side can be detected. 

“Tf, of the transverse part of the arch, the pulse may or may 
;not give evidence of its existence.”* 

ACNE of the arteria innominata may be now briefly con- 
sidered, chiefly in reference to the differential diagnosis from 
‘aneurism of the aorta. 

This subject has been treated exhaustively by Dr. Holland,f 
' who has collected and epitomised from various sources 46 re- 
‘corded examples of the disease. Innominate, as contrasted with 
aortic aneurism, presents the following distinctive peculiarities, 
,as deduced by Dr. Holland from an analysis of these 46 cases. 
-@) More frequent appearance of external tumor; (0) more fre- 
‘quent dislocation of the larynx and trachea; (c) more frequent 
congestion of the right side; (d) less frequent occurrence of 
' diffused or radiating pain in the chest; (¢) more frequent oc- 
currence of pain in the right side of the head and neck, and the 
right arm; (f) more frequent occurrence of cedema and paralysis 
confined to the right arm; (g) more frequent occurrence of di- 
-Ininished pulsation in the arteries of the right side of the neck 
and right arm; and (f) the decided effect of pressure upon the 
tight carotid and subclavian artery in diminishing and arresting 
the pulsation of the sac. 

Amongst the distinctive peculiarities of innominate aneurism, 
_ the seat of pulsation and sound behind the right sterno-clavicu- 
lar articulation, the early appearance of a tumor above the cla- 
Vicle, and of the signs of vascular obstruction on the right side, 
and the frequent displacement of the trachea and larynx to the 
left, deserve special notice. It may be further observed that, 
whilst the intrinsic signs are identical with those of aneurism of 
the arch, the signs of pressure upon the right bronchus and lung 
are less frequently exhibited than in the last mentioned disease, 

Diminished force of circulation in the right carotid and sub- 
clavian arteries at an early period of the disease, is the most 
constant symptom of innominate aneurism. Dr. Sibson has 


* Medical Times and Gazette, August 30th, 1873. 
+ Dublin Quarterly Journal of Medical Science, vol. xiii., 1852. 
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hibition of decided aneurismal characters in the pulse-tracing 0 f 
the right side, might be deemed conclusive as against the suppo- 
sition that the aorta was involved. 

Doctor Stokes adverts to the singular variation of the voice, | 
“from the deepest bass to a shrill treble,” exhibited in a case | 
of innominate aneurism which came under his notice.t 

In the progress of growth, an aneurism of the innominate artery 
may transgress the middle line, and invade the parts on the left 
side of the neck, as occurred in a case reported by the late Dr. 
Hutton.t In a case published by Dr. McDowel, the greater 
portion ‘of the tumor lay within the chest, where the physical 
evidence of its presence was masked by the intervention of the 
right lung between the tumor and the anterior wall of the chest.§ 


from somstorn of the sith recurrent nerve, may likewise rest tb 
from the growth of an aneurism of the innominata. An example ' 
of this kind has been published by Dr. Hughes Bennett,| and 
another by Dr. Gairdner.{ 
The immediate cause of death and the mode of its occurrence — 
in thoracic aneurism, are various. Death may be caused by 
intercurrent disease, acute or chronic, or by disease directly ot 
remotely consecutive to the aneurism; as bronchitis from local — 


* Croonian Lectures, Lancet, April 9th, 1870. 

+ Dublin Journal of Medical Science, vol. v. 

+ Tbid., vol. xxv. 

§ Proceedings of the Pathological Society of Dublin, vol. iv., part i. 
|| The Principles and Practice of Medicine, second edition, p. 563. 
4] Clinical Medicine, p. 470. 
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irritation, congestive pneumonia or gangrene of the lung, atro- 
hic softening or abscess of the brain, or by phthisis. An inti- 
te association between aneurism and pulmonary tuberculosis 
as been alleged by Dr. Stokes, as a legitimate inference from 
linical observation. I have met with one case (No. 142) which 
‘appeared to afford very decided evidence in support of this doc- 
e. The patient, a man aged fifty-four, with no hereditary 
predisposition, and no constitutional tendency to phthisis, died 
of aneurism of the ascending and transverse portions of the arch 
sof the aorta, after an illness of thirteen weeks’ duration, in the 
course of which no hectic symptoms were exhibited. Both lungs 
were studded with recent miliary tubercle. Several cases in 
which aneurism and pulmonary tubercle coexisted have been 
published in the Proceedings of the Pathological Society of Dublin. 
Rokitansky insists on a positive antagonism between aneuris- 
mal and the tuberculous diathesis.* Dr. Walshe has met with 
only 2 examples of pulmonary tuberculosis in 16 cases.f The 
doctrine of affinity between aneurism and tubercle must, there- 
fore, though probable, be regarded as still unproven. 

With regard to the mode in which death has occurred, directly 
from thoracic aneurism, the 68 cases given in Table XVI. yield 
the following results: Death occurred by exhaustion from pain 
and insomnia in 11 instances; from repeated small hemorrhages 
iin 1; asphyxia 9; asthenia the result of mal-nutrition 5; syn- 
‘cope 5; coma 4; bronchitis 4; pleuro-pneumonia 1; and from 

Tupture of the aneurism in 26 instances. Rupture Hatt the peri- 
‘ cardium occurred in 10 cases ; into the trachea in 4; right pleura 
3; left lung and pleura 3; left bronchus 2; let lung 1; left 
1 Glenra 1; left bronchus and cesophagus 1 ; nil extemal il, 
| Rupture aD the left lung or pleura was more frequent than into 
| the right in the proportion of 8: 3. As judged by the preceding 
‘results, then, death from thoracic aneurism is most frequently due 
‘torupture of the sac. It results from other causes in the fol- 
' lowing order of frequency : exhaustion or debility, acute pulmo- 
‘ Mary inflammation, and coma. 

Hemorrhage from rupture of a thoracic aneurism may be 


* Pathological Anatomy, vol. i., p. 315. 
+ Diseases of the Heart, fourth edition, p. 499. 
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rapidly fatal by syncope, or by asphyxia; or slowly by asthenia 
from repeated small bleedings. . ‘a 

Fatal syncope by loss of blood may result from a single and — 
copious hemorrhage, externally, into either pleura, the cesoph A 
gus, or the stomach; or by compression of the heart from the 
escape of a few ounces of blood into the pericardium.* q 


phyxia within a few minutes. The aperture may, however, be 
plugged by fibrin, and death postponed for an indefinite period+ 


1864-5, Dr. Minchin reported to the Pathological Society @ 
somewhat similar case.§ A large aneurism of the transverse 
portion of the arch of the aorta had pointed in the neck, and 
sloughed at its most prominent point. A slight oozing of blood 


occurred by filtration through the sloughing integument; Us — 


e s 

* Both Laennec and Hope declared they had never met with an example of rops 
ture of an aneurism into the pericardium, 

++ Dr. Gairdner has recorded a case in which an opening into the trachea became | 
blocked by a mass of fibrin, and death did not occur till four years afterwards. Mr. 
Liston lived five months after an opening into the trachea had been formed. 

t Opus citat., p. 580. 

§ Vol. ii., part iii., p. 192, No. 29, Table XVI. 
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continued for eight days. On the ninth day, an opening as large 
as a sixpenny piece was formed by detachment of a slough. This 
‘was, however, plugged by a mass of fibrin, which accurately 
‘closed the opening during the systole of the ventricle, but per- 
/ mitted a slight escape of blood during diastole. On the tenth 
day the opening had attained the size of a half-crown. In this 
opening a large globular mass of fibrin, which accurately fitted 
it, was seen to move alternately forwards and backwards with 
the systole and diastole of the ventricles. On the eleventh day 
from the first occurrence of heemorrhage, this plug, which was as 
large as a man’s fist, was suddenly shot out of the opening, fol- 
lowed by a gush of blood proving instantly fatal. 

A still more remarkable example of protracted external he- 
morrhage from an aneurism of the aorta, is mentioned by Dr. 
Stokes.* The patient, a man aged fifty-six, under the care of 
the late Dr. Neligan in the Jervis-street Hospital, presented a 
large aneurism in the right mammary region. It had passed 
through the chest-wall, and it yielded a strong impulse and a 
double murmur; the voice was husky, and there was paroxys- 
mal cough with dyspneea. This tumor had existed for a year, 
and continued, during that period, to discharge blood in small 
quantity through a sinuous opening on its outer surface. Re- 
peated hemorrhage, in jets, occurred under Dr. Neligan’s obser- 
vation, but was easily restrained by mechanical means. Under 
a nutritious diet the tumor became solid, the pulsation dimin- 
ished, cough and dyspnoea ceased, and the sinus entirely closed. 
The patient ultimately left hospital, declaring he felt quite well. 

A case observed by the late Professor Smith is mentioned by 
the same writer, in which an external hemorrhage from an 
aneurism of the aorta that had perforated the sternum, was re- 
Strained for ten days by a compress and roller. The patient 
ultimately died of exhaustion from continued leakage through 
the opening.+ ; 

A case, in which external hemorrhage from an ulcerated open- 
ing in a large aneurism of the arch of the aorta was restrained 
for sixteen days by a plug of fibrin, has been published by Dr. 
W. H. Webb from the clinique of Dr. Da Costa. Dr. Webb gives 


* Opus citat., p. 582. + Opus citat., p. 581. 
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alist of seventeen cases of aneurism of the thoracic aorta, in 
which external hemorrhage by rupture of the sac had occurred, 
The duration of life after the first hemorrhage varied in these 
cases from seven weeks to a few seconds.* 
Serous membranes usually give way suddenly, and by rent, 
under the tension of an aneurism. 
Hemorrhage by rupture into either pleural exnivn is usually 
fatal on the instant. Such, however, is not necessarily the case, 
As on the external surface of the body, hemorrhage into ¢ 
serous cavity may take place “by successive gushes, between 
the periods of which complete reaction may occur,” as truly re- 
marked by Dr. Stokes. 
Laennec maintains that the left pleura is, more frequently 
than the right, the seat of hemorrhage from rupture of a thoracic 
‘aneurism. In this opinion, which is borne out by the statistics 
furnished in Table XVI., I entirely concur. 
Thurnam avers that the occurrence of a consecutive false 
aneurism of the intra-pericardial portion of the aorta is not pos 
sible, owing to the absence of an external or areolar coat in this 
portion of the vessel. Hence, aneurisms within the pericar- 
dium usually prove fatal at an early period of their growth, a 








hundred and eight hours, the rupture of an aneurism into 
pericardium by two small rents in the serous membrane.; Im 
a case recorded by Dr. Finny, hemorrhage into the pericardium, 
by rupture of an aneurism of the aorta immediately above the — 
valves, was restrained by adhesion of. the pericardium to the 
heart. Death did not occur till twenty-four hours after rupture — 
took place, as indicated by the symptoms.§ 


* American Journal of the Medical Sciences, No. 186, new series, October, 1874. 

+ Medico-Chirwrgical Transactions, vol. xxi., p. 282. 

t Proceedings of the Pathological Society of Dublin, April 25th, 1857.” 

§ Ibid., vol. iii., part ii., new series ; see also a case by Dr. Law, Dublin Journal 
of Merton Science, vol. xxi, 
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Hemorrhage into the superficial structures of the chest by 
ssubcutaneous rupture of the sac, constituting secondary false 
aneurism, is seldom fatal for many days after its occurrence 
1The intrinsic signs are, however, in a great degree modified by 
ssuch an event. <A case has been recorded by Dr. Bellingham in 
ywhich a thoracic aneurism, pointing externally, and characterized 
{by a double impulse and a double sound, became diffused under 
tthe pectoral muscles. Of the previous signs, systolic impulse 
salone remained, but it was now accompanied by murmur.* 

Death from thoracic aneurism may occur by cerebral conges- 
{tion and coma, as when the sac opens into the superior vena 
(cava, or occludes it by compression ; by spinal paralysis conse- 
(quent upon rupture of the sac into the spinal canal; by sudden 
(thrombosis of the aorta in connexion with a similar condition of 
(the left ventricle ;+ or slowly, by inanition from compression of 
i the cesophagus. 

The treatment of thoracic aneurism should have reference to 
‘alleviation, and to cure. The paroxysmal and neuralgic pain of 
‘aneurism is promptly mitigated or suspended by the hypodermic 
‘use of morphia. One-sixth to one-fourth of a grain of the ace- 
‘ tate or hydrochlorate of morphia, in aqueous solution, injected 
under the skin of the arm by means of the ordinary hypodermic 
| Syringe, rarely fails to bring, within a few seconds, partial or 
complete relief from pain, which lasts from two to six hours. 
Opium, given in pill or in draught, is less efficacious. If the 
| pain proceed from tension of the sac, as indicated by a feeling of 
| Oppression and constriction of the chest, with superficial hyper- 
emia and tenderness in the seat of tumor, local abstraction of 
blood by means of a few leeches, followed by a warm poultice, 
will give immediate relief. In cases of general or local venous 
congestion from pressure upon one of the principal veins, or of 
great oppression of breathing with hemoptysis, bleeding from the 
arm, by reducing the volume of the blood and lowering vascular 


* Dublin Medical Press, April 19th, 1848. 

+ Vide case by Dr. J.S, Hughes, in The Medical Press and Circular, Oct. 15th, 1878. 

+ T have latterly used the compound solution of sulphate of morphia and atropia 
recommended by Dr. James Little (Dublin Journal of Medical Science, vol. liv.) 
My of this solution contains 4 of a grain of morphia, and +4, of a grain of atropia. 
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tension, will be found more efficacious than local abstraction, 
The bleeding should be repeated from time to time, and the 
quantity should be regulated according to the degree of conges- 
tion and the urgency of dyspnoea. I think there are few cases 
in which, even in the advanced stages of aneurism, the patient 
will not, in such circumstances, derive benefit from: the loss of 
six to eight ounces of blood. In these cases, likewise, and with 
the same object in view, hydragogue aperients should be occa- 
sionally administered, whilst the allowance of liquids to be 
drunk should be restricted as far as practicable. For the purpose 
of insuring sleep, opium, chloral hydrate, or bromide of potas 
sium, should be given in adequate doses, if necessary. I have 


grs. of each, more efficacious than either given alone. 

The curative treatment of aneurism should be directed to the 
twofold object of effecting closure of the sac by deposition of 
fibrin, and arresting further arterial change by promoting general 
nutrition. In the system of Valsalva and Albertini the latter 
object was lost sight of. Hence, irrespectively of its irksomeness 


ture, was defective even in its conception.* M. Bertin was 
first writer who took exception to this system, and ventured to 
question the success claimed for it in the treatment of aneurism 
of the aorta. He adopted the modified plan of leeching, en 
joining absolute repose of body and mind, and restricting withm 
moderate limits the diet of the patient. 

Doctor Proudfoot, in the same year (1824), published two 
cases, in the treatment of which leeching and purgation were the 
only portions of Valsalva’s system adopted.t . 

Doctors Graves and Stokes, whilst recommending this system i 
of treatment in the early stages of thoracic aneurism, suggested, i 
all other cases, the opposite plan in regard to diet, which had been — 


4 


* Vide Morgagni de Sedibus et Causis Morborum, lib. ii., epist. xvii., § 30 et 31. 
+ Traité des Maladies dw Owur, p. 151. 
} Edinburgh Medical and Surgical Journal, vol. xxii. 
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found more satisfactory by Proudfoot and Beatty.* Dr. Stokes 
has more recently objected to a lowering plan of treatment on 
‘several grounds: The advanced age of most of the subjects of 
aneurism; and the feeble state of nutrition, the irritability’ of 
tthe heart, and the hypinotic state of the blood produced by it. 
With the view of promoting a deposition of stratified fibrin 
ithin the sac, and its subsequent solidification, measures must 
be taken to ensure cardiac and vascular quiescence as the first 
«condition of success. All other means are subordinate to these. 
1Hence, “ Tufnell’s plan,” under which the patient is strictly con- 
{fined to the recumbent posture for two or three months, supplies 
{the most essential condition of a rational system of treatment. 
According to Bellingham, to whom the merit of conceiving 
tthis plan is due, and Tufnell, who has developed and applied it 
Ywith considerable success, the patient’s diet and drink must be 
llikewise restricted within prescribed limits. 
Bellingham would limit the patient to three meals a-day: the 
Imorning and evening meal to consist of two ounces of liquid 
éand four of solid nutriment; the mid-day meal, of four ounces of 
Hiquid, with from four to six ounces of solid. The liquid may 
‘consist of mill or tea, the solid of bread, and the mid-day meal 
‘of bread and meat in equal quantity.+ This dietary must be 
‘strictly persevered in for a month or six weeks, whilst. repose of 
‘mind and body is, as far as possible, to be maintained. The 
' bowels should be kept free, but systematic purgation is deprecated. 
Mr. Tufnell has, with considerable success, pursued this plan 
‘of treatment in a still more rigid form.t The patient is strictly 
‘ confined to the-horizontal posture for a period varying from eight 
‘to thirteen weeks, according to the effect upon the aneurism. 
During this period, the only change of posture permitted is turn- 
‘ing slowly upon either side, or upon the face, whilst, by special 
‘arrangement of the bed, the bowels and bladder may be evacu- 
‘ated without disturbance of the body. The following scale of 
' diet is, as far as practicable, to be carried out, viz.: For break- 
' fast, two ounces of white bread and butter, with two ounces of 
‘cocoa or milk; for dinner, three ounces of meat, with three 


* Dublin Hospital Reports, vol. v., 1830. 
t A Treatise on the Diseases of the Heart, 1857, p. 620. 
£ The Succesaful Treatment of Internal Aneurism, 1864. 
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ounces of potatoes or bread, and four ounces of water or light 
claret ; for supper, two ounces of bread and butter, and two 
ounces of milk or tea; the total amount of solid food allowed i 

tHe twenty-four hours being ten ounces, and of liquid food, eight 
ounces. After the contents of the sac have been in some degree _ 
solidified, or earlier if the patient prove restive under restriction, | 
a more liberal scale of diet is allowed. As to medicine, seda- 
tives, and especially opium, are given according to the urgency — 
of pain, whilst moderate relaxation of the bowels is to be effected — 
by means of ordinary aperients. ; 

Mr. Tufnell has reported six examples of solidification of 
aortic aneurism under the foregoing plan of treatment, viz.: two 
of thoracic, and four of abdominal aneurism. 

In a recent communication Mr, Tufnell has adduced, from his 
own practice, three additional examples of the successful treat- 
ment of aneurism by the same means, viz.: two of aneurism of 
the abdominal aorta, which were solidified in thirty-seven and 
twenty-one days, respectively; and one of popliteal aneurism 
cured in twelve days.* 

The importance of the principle involved in this mode of 
treating internal aneurism, and the encouraging results obtained 
from its adoption, must be my apology for the foregoing length- 
ened notice. 

As an element in the curative treatment of aneurism, general 
blood-letting is likewise occasionally demanded. Vascular ple- 
thora and extreme tension of the sac may be most promptly cor- 
rected by bleeding to the amount of ten to twelve ounces, and 
should be practised where not absolutely forbidden by the de~ 
bility of the patient. Dr. D. Gatzuc has shown experimentally 
that the withdrawal of blood from a vein or artery retards the | 
current and reduces the blood-pressure, and in proportion to the 
quantity drawn.+ Therefore, whether for the purpose of averting 
rupture of the sac, promoting deposition of fibrin within it, or of 
alleviating urgent symptoms arising from excentrie pressure, al | 
occasional bleeding by venesection may be resorted to with 
advantage in suitable cases. 

Where this seems inadmissible, the object may be accom | 
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* Medico-Chirurgical Transactions, vol. xxxix., second series, 1874. 
+ British and Foreign Medico-Ohirurgical Review, April, 1872. 
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plished by the application of six to twelve leeches at the point 
where the sac is nearest to the surface. But should the aneu- 
rism project externally, the leeches should be applied, not over 
the tumor, but immediately around it. 

The medicinal agents which have been used with the object 
of effecting or promoting fibrination in the sac, may be now 
briefly noticed. 

Acetate of lead has been strongly recommended by Hope. An 
example of success by means of this agent, given in doses of 
grs. iv to viii, thrice daily, has been reported by Hoegh.* Some 
doubt is, however, expressed by the author as to the accuracy of 
his diagnosis. Mr. T. Holmes has judiciously remarked that 
painters are notoriously prone to aneurism, I have given the 
acetate of lead a fair trial, but without apparent benefit. 

Iodide of potassium has been long used in the treatment of 
aneurism. According to Dr. Walshe, it was first recommended 
by Bouillaud in 1859, and next by Chuckurbutty in 1862. In 
1869, Dr. George W. Balfour recorded several cases of aneurism 
successfully treated with the iodide,+ and still more recently 
two additional examples of aneurism, cured by means of large 
doses of this drug, were reported by the same physician.{ The 
aneurism in one of these cases was thoracic, and was cured after 
a treatment of twenty months. In the second case, both an 
innominate and an abdominal aneurism existed. The doses of 
the iodide given, varied from gers. x to grs. xv, thrice daily. A 
case of thoracic aneurism, successfully treated with the same 
agent, has been published by Dr. Dyce Duckworth.§ 

My own experience of the iodide of potassium in the treat- 
ment of aneurism is rather favourable. JI have tried it in 
several cases in the doses recommended by Dr. Balfour; but in 
no instance have I given it for more than one month. I have 
found it to relieve pain in some instances, an effect which I at- 
tribute to its property of lowering blood-pressure, arid so lessen- 
ing the tension of the sac. 

* Medical Press and Circular, June 23rd, 1869, translated by W. D. Moore from 
The Norsk Magazin, 1868. 

+ Edinburgh Medical Journal, 1869. 


{ Tbid., December, 1871. 
§ British Medical Journal, August 23rd, 1873. 
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Ergotin has been used hypodermically by Langenbeck, with 
a view of solidifying the contents of the sac.* ' 

I have tried phosphorus, with the object of arresting vascular 
degeneration, but only in one case (No. 142), and in that in- 
stance the disease was too advanced to admit a hope of much 
benefit from medicine of any kind. At an earlier period of the 
disease it may, perhaps, be found useful. 

Galvano-puncture has been used by several physicians: 
selli,+ McCaul Anderson,} and Charlton Bastian. § Complete 
success has attended fr plan of treatment in the hands of 
Ciniselli and Dr. Anderson. Out of 12 cases in the practice of 
Ciniselli, 10 were reported as well within periods varying from 
twelve to twenty-one months after operation; relapse occurred in 
2 of the cases, in one of these a second and successful operation 
was performed, the other died within eighteen months; death re- 
sulted directly from the operation in 4 cases. Another success- 
ful case by Ciniselli has been reported by Dr. Althaus.|| In~ 
Dr. Anderson’s case, four operations were performed. The pa- 
tient, though not perfectly cured, was reported as well seven 
months afterwards.. 

Mr. C. H. Moore and Dr. Murchison made the bold attempt to 
bring about coagulation by introducing several yards of iron wire 
into the sac. Death occurred on the fifth day after operation. — 

Where the tumor points externally and the sac is making 
progress towards the surface, a well-adjusted pad, strapped down 
over it by means of adhesive plaster, will not only relieve 
the pain arising from the tension of the skin, but will likewise 
retard the advance of the aneurism. 

More than a reference to the surgical treatment of aneurism 
of the aorta by distal pressure or ligature, would manifestly be 
out of place in this work. For a full discussion of this subject, 
the reader is referred to the admirable and exhaustive lectures 
of Mr. Timothy Holmes.** 

* Berlin. Klin. Woch., No. 12, 1869; Abstract in Dublin Journal, May, 1870. 

t Quoted by Mr. Holmes, Lancet, November 9th, 1872. 

f Lancet, vol. i., 1873. 

§ British Medical Jownal, November 22nd, 1873. 

|| Lreatise on Medical Electricity. 


I Medico-Ohirurgical Transactions, vol. xlvii., 1864. 
** On the Surgical Treatment of Aneurism, Lancet, July 18th and 27th, 1872. 
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A remarkable example of success from the distal ligature has 
}been reported by Mr. C. Heath.* The case was one of aneurism 
linvolving the ascending and transverse portions of the arch of 
(the aorta, and pressing on the left subclavian artery. A ligature 
‘was applied to the left carotid above the omo-hyoid muscle. 
‘The tumor receded, and all the previous signs disappeared. A 
‘year after the operation, the patient, a man aged forty-eight, was 
i reported as having been, in the interim, actively employed as a 
‘farm-labourer. The prominence of the chest in the seat of 
tumor had then disappeared ; dulness was gradually clearing up, 
and the man was virtually in perfect health. 

Another successful case has been reported from the practice of 
the same surgeon. In this case, which was one of aneurism of 
the arch of the aorta involving the origin of the arteria innom- 
inata, both the carotid and the subclavian artery of the right 
side were ligatured. The patient, a woman, left hospital conva- 
lescent three months afterwards; but, owing to the administration 
of an emetic, the aneurism again became active, and soon proved 
fatal. 

A case in which the distal ligature was used for the cure of 
an innominate aneurism has been recorded by the late Mr. 
Hutton. Secondary hemorrhage occurred, and the patient died 
by syncope on the seventy-sixth day after the operation.t 

As to the use of distal compression for the cure of an innomi- 
hate aneurism, under the prolonged administration of chloroform, 
Mahomed declares that this procedure is not entirely free from 
danger. Amongst the consequences to be apprehended are apo- 
plexy, of which he gives an example from compression of the 
right carotid for the cure of an aorto-innominate aneurism; 
retroversion of a diseased aortic valve; dilatation of the left 
ventricle, with aggravation of pre-existing mitral reflux; and 
Tupture of the sac. Where left ventricular hypertrophy and 
general atheroma exist, compression, if attempted, should be 
made without chloroform, or a ligature should be applied.§ 

The following Table (XVI.) has been constructed from the 
records of the Pathological Society of Dublin. ; 


* Clinical Society’s Transactions, vols. v. and vi. 

t British Medical Jounal, May 21st, 1870. 

t Proceedings of the Pathological Society of Dublin, December 10th, 1842. 
§ Medical Times and Gazette, August 9th, 1878. 


[ 1146 ] 










Taste XVJ.] ANHEURISM OF THE AORTA WITHIN THE THORAX. 
Sex, Age,| Habits,and | Duration in Months, | General| Aneur. dk 
No, Author. and Occu-| Cause of | and Seatof Aneurism| Nutri- | Mur- | A%Ur. | Aneur, 
pation, Aneurism. (where stated). tion, | mur, | Sounds. | Impulse.) 
1 | Dr, Law Male, 43 30 24: Thoracic aorta | Good | Systolic} None 
2 | Dr. Smith Male, 47 a0 25: LeaURy portion te Systolic) None 
of arc’ 
3 | Dr. Law Male, 42 00 4: Ascend. portion °° oe a6 
of arch 
4 | Dr. Lees Female, 60 a0 Ascend. portion of oe 10 60 
arch 
5 | Dr. O’Ferrall Male, 45 00 Middle of transy. np None | None 
portion of arch 
6 | Dr. J, C. Fergu-| Male 00 Ascend. portion of ve 50 a 
son arch 
7 | Dy, Bigger Soldier fa Ascend, and part of 09 None | None 
transy. portion of 
° arch 
8 | Dr. Greene Male, 39 00 Ascend. portion of | Hmaci-| Systol.| None | Systolic) 
arch and abdo- ated | in ab- 
minal aorta domen 
9 | Dr. Lees Female, 62 Transy. portion of oe a oe ee 
arch 
10 | Dr. Stokes Male, 39 | Temperate 24: Upper part of 50 Systolic] None | Systolic 
descend, aorta 
11 | Sir P. Cramp- | Male a Junction of ascend. a0 None | Systolic} Systoli 
ton and transy. por- 

tion of arch J 

12 | Dr. Luw Slater, 92 | Intemperate, | Left extremity of| .. |None |None Systolic 
from transverse portion 

scaffolding 5 

13 | Dr, McDowel | Male, 40 ee Transy, portion of ao None | Systol. | Systolic 
arch ~) and : 

diastol, 

14 | Sir D, Corrigan | Male, 32 50 2: Upper part of e None None | None 
ascend. and whole A 
of transy. portion 

2 of arch 

15 | Dr. O’Ferrall | Soldier, 36] Intemperate | Transy. portion of | Emaci-|None |None | None 
arch ated 

16 | Dr. McDowel Porter, 35 00 10 days: ‘Transy.| .. |None |None | None 
portion of arch, 
engaging origin of 
arteria innomi- 
nata ae 

17 | Dr. J. F. Dun- |Bricklayer|Intemperate |4: Ascend. portion] .. | Systolic] None Systolic) Com 

can 40 of arch, involving 
arteria innomi- 
nata 

18 | Dr. Stokes Porter, 50 ve 12: Left extremity|Good |None | None | None 
of transy. portion 

19 | Dr. Mayne Horse- Intemperate ; | 9: Com. of descend. 0 None | None | None 

7 dealer kick from a} _ portion of arch 
horse on chest 

20 | Dr. Hudson Male, 34 . 42: Middle of tho- or None | None | None 
racic aorta s 

21 | Dr. H. Kennedy | Male, 44 ae 4: Upper extremity 30 None | None | Systolic 
of ascending por- 
tion of arch 

22 | Mr. Symes Police Leftextrem. oftrans-| .. . on oy 

Constable verse portion of arch 
23 | Dr. Mayne Composi- | Intemperate | 24: Inferior portion 90 Systolic] None | Systolic) 4s 
tor, 42 of thoracic aorta . 
24 | Dr. Gordon Porter, 84 his 4: Anteriorsinusof| .. | Systolic) None | None 


Valsalva 
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State of 
Ventricles. 


R. Normal 
L. Hypert. and 
dilated 


R. Dilated 
L. Dilated and 
hypertrophied 


oo 


Normal 


Normal 


Normal 


Normal 


Normal 


- 


Normal 


oo 


epnyerd and| Aortic rupted R. Dilated 
to left L, Dil. and hy- 


pertrophied 


State of Aorta. 


Atheromat. in 


seat of aneurism 


Atheromatous 


Atheromatous 


Atheromatous 


Atheromatous 


Healthy except 
at seat of 
aneurism 

Atheromat. in 
seat of aneu- 
rism 


Atheromat. in 
seat of aneurism 


Atheromatous 


Atheromatous 


Atheromatous 


Atheromat, in 
seat of aneu- 
rism 


Atheromatous 


Atheromat. in 
seat of aneu- 
rism 


Atheromatous 
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Observations. 
General State of Heart. 


Six aneurisms. 






















Aneurism occluded superior vena cava. 


Hypertrophy and dilatation ; dissecting a- 
neurism ; no previous history. 


No dulness, impulse, murmur, or interrup- 
tion of circulation ; paroxysmal dyspneea, 
bordering on asphyxia. 

Pressure on superior caya, and lividity of 
face and neck, 

Enlarged. 


Double aneurism, 


No suspicion of aneurism ; rupture into 
substance of left lung at apex, which 
was attached to sac. 

Symptoms of aneurism well pronounced ; 
also physical signs in upper left front. 
Both disappeared—former returning after 
six months; latter not returning. 

N or hypertrophied, Effusion into pericar- 

um. 


Rupture into apex of left lung, followed by 
fatal hemoptysis. 


Heart fatty; no stridor; asthenia. 


No hypertrophy. 


No physical sign of aneurism, except loud 
ringing cough. 


Not hypertrophied ; fatty ; no bruit, im- 
pulse, or laryngeal signs, but intense 
paroxysmal dyspnoea. 


Pressed on superior cava, causing cyanosis 
and cedema of upper half of body, and 
contraction of right pupil. 


No hypertrophy ; stridor, dyspnoea, or phy - 
sical signs. 
Nosymptoms or signs. Aneurism was im- 
bedded in apex of left lung, into whichit 
had leaked. 
No special symptoms orsigns. Fixed pain 
in back, and shooting pains through chest, 


Nohypertrophy. Symptoms were dysphagia, 
cough, a pulsating tumor in root of neck, 
and turgescence of superficial veins of 
chest. 

Tumor involved in left lung. No suspicion 
of aneurism, 


Not hypertrophied. Aneurism involved in 
left lung, into which it had leaked. 


Hypertrophy. Aneurism projecting into 
right ventricle, and opening into left 
ruptured ventricle through aortic valve. 





TasiE XVI.—Con.] 


No. 


25 


26 


27 


28 


29 
30 
81 
382 


33 
34 
35 
36 
37 


38 


39 


40 
41 


42 


48 


45 


46 


47 
48 





Author. 


Dr. Gordon 


Dr. Banks 


Mr. Symes 


Dr. Banks 


Dr. Minchin 
Dr. H. Hamilton 
Dr, Jennings 


Dr. Banks 


Mr. Porter 
Dr. E. Bennett 
Dr. Banks 
Dr. Finny 


Dr, Jennings 
Dr. Richardson 
Mr. Porter 


Dr. H. Kennedy 
Dr. Law 


Dr. Stokes 


Dr. Quinlan 
Dr, Lyons 


Dr. Lyons 


Dr. Lyons 


Dr. W. Moore 


Sex, Age, 
and Occu- 
pation. 


Male 


White- 
smith, 50 


Male, 50 


Male, 46 


Female, 44 


Police 
Constable 
Dischgd. 
Soldier, 36 
Soldier, 28 


Male, 68 


[ 1148 ] 


Habits, and | Duration in Months, 


Cause of 
Aneurism, 


Temperate ; 
severe anvil 
work 


Severe duty 


Coal-por- | Intemperate 


ter, 40 
Shoe-ma- 

ker, 46 
Soldier 


Labourer, 
44 

Female, 40 

Shoe-ma- 
ker, 37 


Female, 60 


Temperate 
Temperate | 


Strain 


on 


Intemperate ; 
great phy- 
sical exer- 
tion 


Butler, 60 | Intemperate 


Gentleman| Temperate ; 


Male, 40 


physical 
effort 


Male, 45 | Intemperate; 


Sailor, 36 


Labourer 


blow upon 
chest 


Cardriyer | Intemperate 
Dr. MacSwiney | Male 


and Seatof Aneurism 
(where stated). 


48: Two, viz.; in 
com. of ascending 
portion of arch & 
of thoracic aorta 

90: Upper portion 
of ascend. aorta 


Entire extent of 
aorta 


86: Left extremity 
of transverse por- 
tion of arch 

11: Middle of transv. 
portion of arch 

Entire of transy. 
portion of arch 

86: One of the sinus- 
es of Valsalva 

Com. of transverse 
portion of arch 


24: Descending por- 
tion of arch 

One of the sinuses 
of Valsalva 

6: Whole of transy. 
portion of arch 

One of the sinuses 
of Valsalva 

120: Ascending por- 
tion of arch 


6: Termination of 
ascend, and whole 
of transy. portion, 
including arteria 
innominata 

Ascending portion of 
arch. 


24: Junction of as- 
cend. and transy. 
portion of arch 

Entire of ascending 
portion of arch 


24 hours; ascending 
portion of arch 


Junction of transy. 
and ascend por- 
tion of arch 

86: Com. of ascend, 
portion of arch 


8: Ascend. portion 
of arch 


8 days: two aneur- 
isms, one in up. 
part of ascending 
port. of arch, and 
the other at root 
of vessel 

8: Com. of thoracic 
aorta 

Some months; tho- 
racic aorta 
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General| Aneur. 


Nutri- 
tion. 


Emaci- 
ated 


Good 





Good 


Good 


Good 


Emaci- 
ated 





















Aneur. | Aneur, 


Mur- Sounds. \Impu 


mur, 







Systolic] None | Systo' 


None 


Two 


None 


Systolic] None 





None | None 
None | None 
None | None 
None | None 


Systolic] None 


Two 


None 
Systolic 


None 








None | None 
None | None 
None | None 
None | None 
None | None 
None | None 
None | None 
None | None 
Diastol- 


ic 


None 





Systolic 


None | None | None 


None |None | None 













stion of 
‘rowth. 


first for. & 
wn., & the 
sond for. & 
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seward 
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Ourse of vessel 
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* and lower in 
» Course of yes- 
» sel 


forward 
forward and to 
’ right 









Disease of 
Valves. 


Aortic 


None 


Aortic and mi- 
tral 


None 


None 


None 


Aortic and mi- 
tral 


None 


None 


Aortic & mitral 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 


None 
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State of 
Ventricles. 


Normal 


R. Not stated 


L. Dilated and 
hypertrophied 


Normal 


Normal 


Normal 


Dilated and hy- 


pertrophied 
Normal 


R. Normal 
L. Hypertro. 
Dilated 


R. Normal 
L. Hypertro. 


‘Dilated 


Normal 


Hypertrophied 


Normal 


Normal 
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State of Aorta. 


Atheromatous 


Atheromat. in 
seat of aneurism 


Atheromatous 


Atheromat. in 
seat of aneurism 


Atheromat. in 


seat ofaneurism | 


Atheromatous 
Atheromatous 


Atheromatous 


Atheromatous 
Atheromat, at 
seat of aneurism 
Atheromatous 
Healthy 


Atheromatous 


Atheromatous 


Atheromatous 
in seat of an- 
eurism 


Atheromatous 
Atheromatous 


Atheromatous 


Atheromat, in 
seat of aneur- 
ism : 

Atheromatous 


Atheromat. in 
seat of aneur- 
ism 


Atheromatous 


Atheromatous- 


Atheromatous 
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Observations, 
General State of Heart. 


Two aneurisms. 


Not hypertrophied. Constant pain in chest, 
neck, and arm, with severe paroxysms. 


Hypertrophy. Subject sent for dissection. 
No history; dissecting aneurism from 
root of aorta to left extremity of iliac 
artery, into which stream re-entered. 

Not hypertro. ; contraction of left pupil; 
great variation in direction of growth. 


Not hypertrophied ; external hemorrhage 
by dislodgment of fibrinous plug. 

Not hypertrophied. Occlusion of right 
subclavian artery. 

Hypertrophied. Advanced valvular disease. 


Not hypertrophied. Nosuspicion of aneu- 
rism, and no symptoms except very slight 
cough. 

Had had popliteal and axillary aneurism. 


Hypertrophy. Aneurism projected into 
right ventricle. 

Dilated and fatty. 

Hypertrophy ; aneurism, size of walnut 


Heart dilated and fatty. 
and recurrent paralysis. 


No hypertrophy ; heart fatty. 


Atrophy of brain 


Two aneurisms, Man had run a race afew 
days before death. No suspicion of an- 
eurism. 


General hypertrophy. 
Not hypertrophied, soft and fatty. 


Not hypertro. Aortic and pulmonic valves 
atrophied and cribriform; heart fatty ; 
“ dissecting’ aneurism bursting into peri- 
cardium at root of aorta. The patient 
(Dr, Ball) survived the rupture of internal 
and middle coats 108 hours ; rent in ves- 
sel, two-thirds round, 

Hypertrophied, 


“Dissecting” aneurism. Rent in coats of 
vessel two-thirds round, probably oc- 
curred three years before. 

Double murmur in aorta from inadequacy, 
the result of dilatation of the vessel. 


The lower was a “dissecting” aneurism. 


Aneurism not suspected, 


Heart fatty. No history, as man was mori- 
bund when admitted, 


| [2 eee 
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Sex, Age, | Habits,and | Durationin Months, | General| Aneur. : Wl 
No. Author. and Occu- Cause of and SeatofAneurism| Nutri- | Mur- | Aneur. | Aneur, |; 
pation. | Aneurism. (where stated). tion. | mur, | Sounds. | Impulse.) 
49 | Dr. Hames Male Temperate 4; Three aneurisms; We Systolic] None 
one from right an- 
terior sinus of Val- 
salva, and two in 
ascend. port. of 
arch above former 
50 | Dr. Law Labourer ,| Temperate 4; Posterior sinus 00 Systolic} None 
- 40 of Valsalya and di- : 
astolic 
51 | Mr. J. Hamilton} Pensioner,| Strain in lift- | 8: Transv. port. of 0 None | Two 
39 ing weight arch at middle 
52 | Surgeon J. S, | Soldier, 36) Intemperate; | 24: Com, of thoracic | Emaci- | None | None 
Chartres crush by a aorta ated 
horse fall- 
ing on him A 
53 | Dr. McDowel Poor wo- ae Commencement of | Good |None | None 
man, 65 ascending portion 
of arch 
54 | Dr. MacSwiney | Poor wo- 00 24: Entire arch 00 None | Two 
man, 40 
55 | Dr, A. W. Foot | Shoe- 00 8; Com, of ascend. ie Systolic] None 
maker, 40 and mid. of transy. in lower 
portion of arch aneur, 
56 |Dr. T. H. Little | Poor wo-|Intemperate | 12: Ascending por-|Good |None | None 
man, 38 tion of arch 
57 | Dr. Lyons Groom, 42] Kick from a|18: Ascend. portion | Good |None | Two 
horse onthe} ofarch, and lower 
chest portion of thoracic 
aorta < . 
58 | Dr. Finny Dairy- Intemperate | 12: Ascend. portion | Hmaci- | Systolic) None 
man, 33 of arch ated 
59 | Dr. G. F. Duffey] Soldier, 30) Temperate 80: Ascend. portion | Good 50 50 
of arch above left 
valve - 
60 | Dr. Hayden Cabdriver,| Intemperate ; | 4: Ascend. portion} Good | None | Two 
| 33 seyere blow ; of arch 
on back 
61 | Dr. Hayden Hatter, 34) Intemperate | 9: Superior thoracic) Fair None | None 
62 | Dr. Hayden Car driver,| Intemperate ; | 89 : Inferior thoracic} Fair Systolic] None 
28 strain in lift- 
ing a weight “ r 
63 | Dr. Hayden, per |Player up- ate 7 weeks : Ascending| Good | Systolic) None 
Dr. Stokes on a wind portion of arch and di- 
instru- astolic 
ment, 46 , 
64 | Dr. Hayden Egg-pack-| Intemperate ; | 6: Left extremity of} Good | None None 
er, 33 carrying arch 
heayy load 
65 | Dr. Hayden Architect, | Not intemper-| 12: Ascend, &transy. Good | None None 
56 ate portion of arch ; 
66 | Dr. Hayden House- | Temperate 1: Transverse Good |None | None 
keeper, 
81 he 
67 | Dr. Hayden Mason, 83} Intemperate ; | 6 weeks: Com. ofas- | Good Systolic} None 
straininlift-| | cending portion of 
inga weight} arch Y 
68 | Dr. Hayden Labourer, | Intemperate | 5 weeks: Ascending | Good | None Two 
54 portion of arch 
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ard down- 
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Disease of 
Valves, 


None 


None 


None 


None 


None 


None 


None 
Aortic slightly 


None 
None 


Slight thicken- 
ing of aortic 


None 


None 


None 


None 


None 


None 
None 


None 
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State of 
Ventricles. 


Normal 


R. Dilated 
L, Dilated and 


hypertrophied 


Normal 


Reduced in ca- 
pacity 

R. Dilated 

L. Dilated and 
hypertrophied 


on 


R. Dilated and 

hypertrophied 
L. Atrophied 
None 


R. Normal 
L. Concent. hy- 
pertrophy 


Normal 


Normal 


Normal 


Normal 
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State of Aorta. 


Atheromatous 


Atheromatous 


Atheromatous 


Atheromat. in 
seat of aneur- 
ism 

Atheromatous 


Atheromatous 


Atheromat, in 
seat of aneur- 
ism 


Atheromatous 
Atheromatous 
Highly athero- 


matous 


Atheromatous 


Slightly athero- 
matous 


. Healthy, except 


at seat of an- 

eurism 
Highly athero- 

matous 


Atheromat, in 
seat of aneurism 


R. Slight hyper-| Highly athero- 


trophy 
L, Slight hyper- 
trophy and 
dilatation 
Normal 


Normal 


R. Dilated 
L, Hypertro, 


matous 


Atheromat, in 
seat of an- 
eurism 


Highly athero- 
matous 


[Tasty XVI,—Con. 


Observations. 
General State of Heart. 


Not hypertrophied. 


Liver depressed by 
lower aneurism. 


Hypertro. and dilatat. Depression of liver 
and jaundice. Aneurism projected into 
right auricle, and, by blocking vense 
cavee, caused general congestion and 
dropsy. 

Not hypertro. Aneurism had ascended on 
right side of neck, in course of carotid 
artery. 

Not hypertrophied. 


Dissecting aneurism; commenced by rent 
of internal coat one inch above valves, ex- 
tended some distance upwards and opened 
below into pericard. No history, and no 
opportunity for physical examination. 

Atrophied, Bilobed aneurism. 


Hypertrophied, Two aneurisms. 


Aneurism extending forward and to left 
side, pressing on root of left lung, and 
causing absorption of ribs beneath left 
clavicle, 

Two aneurisms, 


Left ventricle atrophied; the patient was 
in an advanced stage of phthisis. 


No symptoms, and therefore no suspicion 
of aneurism; the man dropt down in the 
act of pumping water for the regiment, 

Notenlarged. Fatty accumulation. Severe 
and paroxysmal pain in right side of chest 
and arm, relieved by leeching. 


Less than normal in size. Fatty accumula- 
tion. Aneurism, latent as to physical 
signs, but diagnosed from negative and 
rational evidence. Pneumonia, without 
physical signs. 

Atrophy. Severe paroxysmal pain in back 
and abdomen ; large false aneurism 


Not hypertrophied. Aneurism of ascend- 
ing aorta opening into right ventricle, 
(See Case 69, p. 759.) 

Slightly enlarged (11 ozs.) 

Slightly enlarged, and fatty accumulation. 


Large aneurism engaging entire arch, but 
latent, 


No hypertrophy. Fatty accumulation. 
Not hypertrophied. 


Hypertrophy of left ventricle, and fatty ac- 
cumulation, 
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As illustrating the clinical history of thoracic aneurism, I beg 
to submit the following cases. E 


CasE CXXXV.—Blow on Back ; Eighteen Months later, Pain 4; i 
the Right Side of the Chest, followed by Pulsating Tumor benea 
the Right Clavicle ; Double Impulse and Sound in Tumo i 
Respiration Meare ; Murmur at Left Base; Severe Pain in 
Scapular Region relieved by Leeching and Morphia ; Gdema 


by Rupture of Sac and Eutravasation into Right Plewral Cavity, 
Aneurism connected with Ascending Portion of the Arch of 
the Aorta, and containing Loose Clot; Inferior Lobe of Right 


dium; Heart Fatty on Surface, but structurally Soun ; 
Aortic Valves slightly Thickened ; Left Ventricle in a state 
ae Concentric Hypertrophy; Aorta Atheromatous. 


Two years previously he had been knocked down by a cab 
whilst intoxicated. He received the blow upon the back, anc 














out difficulty in the recumbent posture. , Tegular, — 
moderately full, and equal. Pupils normal and equal; no dys- — 
phagia. His only complaint was, of pain in the chest extending _ 
to the right shoulder. A prominence existed on the superior 
and anterior portion of the right side of the chest; it was semi- 
globular, closely resembling the female breast in figure, ant [ 
about three inches in diameter at the base; it extended from a 
line half an inch beneath the clavicle, nearly to the level of the 
nipple, and from the right margin of the sternum to the middle - 
of the clavicle. This swelling Prorected about an inch and a-half, 
was dull on percussion, and yielded a double shock; the first, 





“4 
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trong and coincident with the impulse of the heart, the second, 
jastolic in rhythm, and presented the character of a back-stroke 
during recoil of the tumor. The primary shock was stronger 
con the outer than on the inner side of the swelling, and was 
there distinctly excentric. No respiratory sound was audible 
cover the projecting portion of the chest; but two sounds, re- 
mmarkably clear, free from murmur, and synchronous with those 
‘of the heart, were heard. Over the remainder of the right side, 
‘and over the entire of the left side of the chest, percussion and 
jrespiratory sounds were normal. 

The apex of the heart pulsated in the sixth intercostal space 
| half an inch outside the nipple-line; precordial dulness was not 
‘extended. The first sound of the heart, as heard at the apex, 
was soft and prolonged; at the left base it was accompanied by 
a sharp “whiffing” murmur. This murmur was loudest in the 
area of the pulmonic orifice, but it was diffused universally over 
the left front of the chest; it could not be heard to the right of 
the mesial line, nor was it audible at. the acme of inspiration or 
in the early period of expiration. Posteriorly, respiration was 
somewhat louder on the left than on the right side, and over — 
both sides a double sound, synchronous with those of the heart 
and tumor, was heard. Neither impulse nor murmur could be 
_ detected posteriorly, nor was there anywhere along the spine a 
point of tenderness to pressure. ; 

The diagnosis was not difficult. The sac of the aneurism was 
partially filled with fluid blood, for it was possible, by pressure, 
_ to reduce its volume considerably. 

Whilst under treatment, the man complained occasionally of 
severe pain in the situation of the tumor, and extending to the 
right scapula. This pain, which was of a darting and intermittent 
character, deprived him for the time, of sleep ; it was, |however, 
always promptly and effectually controlled by the application of 
one or two leeches over the seat of its greatest intensity, followed 
by a draught containing Mxl of the pharmacopceial solution of 
hydrochlorate of morphia. The pulse varied from 78 to 96, and 
was regular., Decubitus was dexter, and hence, there was slight 
edema of the right shoulder and axilla. The carotid arteries 
pulsated visibly, and yielded a double sound but no murmur. 
73 ¢ 
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The abdominal aorta pulsated strongly, and readily yielded muy- 
mur on gentle pressure. 

The man’s condition underwent very little change between 
the 12th of February and the 14th of March, during which 
period he had been taking iron. On the last mentioned day, I iF 
remarked that the aneurism had advanced considerably in the 
direction forwards and outwards; it had become more solid, and 
its pulsation was stronger. The cedema of the right side now 
extended to the forearm, where the patient complained of sharp 
pain. Pulse 96. The iron was now stopped, digitalis was given, 
and two leeches were applied in the right axilla. q 

On the 19th, the pain was so severe as to induce copious per- 
spiration; breathing was embarrassed even in the sittin g posture, 
and the tumor had become more prominent. 

On the 23rd the lower portion of the right side was dull, and 
respiration here was feeble and slightly bronchial. 

At half-past six o’clock on the morning of the 25th, he called 
for his medicine, declaring he had had an unusually good night 
and felt much better; in the act of sitting up in bed he suddenly 
complained of pnioatialine pain in the abdomen, cried out that he 
was dying, was agitated, and became deadly pale; the tumor 
immediately ceased to pulsate, and the man died of syncope 
within thirty minutes. ; 

The body was examined twenty-eight hours after death. The 
right side, measured over the prominence, exceeded the left in 
girth by three inches and a-half. The right pleural cavity was 
full of coagulated blood and serum; the clots alone weighed 
three pounds. On removing the blood, an enormous aneurism, as - 
large as the head of a new-born infant, was seen to occupy the 
upper portion of the pleural cavity. It sprang from the upper 
part of the middle mediastinum, projected forwards and out- 
wards, contracting adhesions to, and thrusting forward, the ante- 
rior wall of the chest, through which it had ultimately protruded — 
by erosion of the second, third, and fourth ribs. 

The aneurism was invested by the pleura in the greater por- 
tion of its circumference, and was unsupported, except at the 
root and inferiorly, where the middle lobe of the lung was at- — 
tached to it. Below and behind the point of attachment just 
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aentioned there was a wide and irregular rent in the sac, 
ough which two fingers might be passed; from this opening 
projected a large and jagged mass of partially decolorized clot. 
the superior and middle lobes of the lung were firmly attached 
o, and expanded upon the tumor, but they contained some air ; 
the inferior lobe was entirely devoid of air, of a dark slate- 
colour, and pressed into the inferior and posterior portion of the 
sleural cavity. 

The left lung was vascular on the surface, and partially em- 
ohysematous on the anterior margin, but otherwise healthy. 

The pericardium contained about two ounces of serum; the 
eart presented a good deal of superficial fat at the base, and a 
thick layer in front of the ascending portion of the arch of the 
aorta. 

On the right auricular appendix there was a large “milk-spot,” 
sand another existed in the usual situation on the right ventricle. 
1A nodule of lymph, as large as a pea, was found attached to the 
left ventricle near the apex. The right chambers were normal ; 
tthe left ventricle was much thickened, but diminished in capa- 
(city. The valves were all healthy, except those of the aorta, 
)which were thickened and slightly incompetent. 

The lining membrane of the aorta was rugous, and of a dirty 
‘yellow colour ; a circular opening, which admitted the points of ~ 
‘three fingers, existed in the right wall of the ascending portion 
' of the vessel, one inch below the origin of the arteria innominata, 
‘and led into the large aneurism previously described. The sac 
contained a good deal of coagulum, which was attached to the 
anterior wall, and projected through the rent on its inferior sur- 
face. This rent was distant about two inches from the orifice of 
communication with the aorta. 

The pulmonary artery and its valves were healthy, as were 
likewise the primary branches of the aorta. The cesophagus, the’ 
descending cava and its tributaries, and the right. bronchus, had 
escaped pressure; the pneumogastric nerves seemed much thick- 
ened, 

The result of physical examination on the 23rd proved the 
existence, at that date, of serous effusion into the right pleura. 


738 
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To this was added, two days later, the enormous volume of blood 
found in the pleura, by extravasation from the ruptured sac of ¢ he 
aneurism.* The subjoined woodcut (Fig. 69) from a coloured 
drawing by Mr. W. Laffan, a student of medicine, exhibits the 
aneurism and the adjacent parts in their relative position. 


Fig. LXIX. 


























Amneurism of ascending portion of arch of aorta. 
William R. 


* Vide Proceedings of the Pathological Society of Dublin, vol. iii., part i., P- 82, 
new series, I no longer admit, as I then stated, the existence of concentric hypet- ; 
trophy of the left veritricle as a pathological entity, nor hypertrophy of that cham- — 

ber as a consequence of aneurism of the aorta. : 





; 
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4A Aneurism projecting through chest-wall; the integuments, fat, and pectoral 

muscles having been removed by dissection. 
B Section of sternum and ribs encircling the projecting aneurism. 

(C Intra-thoracic portion of aneurism, exhibiting a rent in its posterior inferior 

wall, by which the fatal hemorrhage had occurred, and through which a 

Jagged clot and the end of a bent, probe are seen to project. 

1D Middle lobe of right lung adherent to aneurism. 

1E Apex of right lung projecting above and behind aneurism. 

1F Aperture in aorta leading into aneurism. A bent probe is represented as 

passed through the openings of entrance and exit of the aneurism. 

{G Aorta laid open by removal of its anterior wall, exhibiting the atheromatous 

condition of its coats, and the great vessels arising from it, 

1H Left pulmonary artery and bronchus; the pneumogastric nerve is seen coursing 
down behind them. 

I Descending portion of arch, and thoracic aorta, crossed by one of the left pul- 
monary veins, 

-J_ The heart, exhibiting much fat on its anterior surface. 

'K Inferior lobe of right lung compressed by the blood effused in the fatal he- 

morrhage. 
The trachea and left recurrent nerve. 


The following measurements of the left ventricle were obtained 
ninety-six hours after death : 


Thickness of Walls. 
Near apex pene re oe } inch, 
Middle portion Noe on ae Bee a ae 
Near base a a; 
Dimensions of Cavity. 

Length from root of mitral valve to apex ... é 2 inches 
Width at central portion, measured from septum... 4 5) 
Width at base do. do. tes 


It thus appears that the left ventricle was in a state of con- 
centric hypertrophy. The increased growth of the walls was 
due to functional compensation, rendered necessary by the ather- 
omatous change of the aorta which had preceded the development 
of aneurism; whilst the diminution of capacity depended upon 
spasm of the left ventricle, excited by the nervous shock arising 
from rupture of the aneurism, and favoured by the sudden with- 
drawal of vascular resistance in front. 
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Case CXXXVI.—Shooting Pains in Chest, ultimately fixed in 
Left Side ; Defective Motion and Absence of Respiration om 
Left Side, and subsequently Pnewmonic Solidification of the 
Left Lung without the usual Physical Signs; Slight and 
Temporary Dysphagia ; Cough not Laryngeal ; No Stridor; 


simultaneously into Left Bronchus and Gsophagus. Aneu- 
rism connected with Upper Portion of Descending Thoracie 
Aorta, and pressing upon Left Bronchus ; Aorta Atheroma- 
tous ; Hffusion into Pericardium; Heart Fatty on Surface 
but less than average in size, its Walls and Valves Healthy ; 
Left Inng in Third Stage of Pneumonia. 


John S., a hatter, aged thirty-four years, temperate, was re- 
ceived into hospital for me on the 19th of September, 1868. 
He stated that, nine months previously, he had been attacked 
with pain shooting across the front of his chest, and extending 
downwards on both sides; four months later, this pain became 
fixed in the left side. He had continued at his business till the 


occasionally to the epigastrium. The right temporal artery was 
full and tortuous, and pulsated strongly; whilst the left temporal 
artery pulsated feebly, and was not visible. A correspondin 


percussion ; but motion was defective on the left side, and respi 
ration was nowhere audible on that side, except at the sternd- — 
clavicular articulation, and in the supra spinous fossa, in both obm | 
which situations an interrupted and harsh respiratory sound was — 
heard. Respiration was puerile on the right side, and vocal — . 
vibration existed on both sides. No venous engorgement; 10 
dysphonia, stridor, or dysphagia. 7 

Treatment : Dry-cupping, and subsequently a few leeches at 


j 
+ 
a. 
F 


3 
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seat of pain. Iron with chloric ether, and gr. j of aqueous ex- 
‘tract of opium at night. 

On the 22nd October the report was: Slept well and was free 
from pain last night; can now lie on either side; no change in 
percussion or respiratory phenomena. No impulse anywhere 
perceptible over the chest, except in the cardiac region, where it 
is normal. He was discharged on the 31st of October, nearly 
free from pain, and much improved in his general health. 

I visited him at his lodgings on the 28th of November. During 
the preceding week he had been suffering from teazing cough 
attended with slight mucous expectoration, and had on several 
occasions vomited his food half an hour after taking it. He 
likewise felt obstruction in swallowing, above the pit of the 
stomach. The face was of a leaden tint. Right temporal artery 
full and tortuous ; left not so. Pupils normal and equal. Pulse 
108, weak but regular, and equal in the right and left arms. 
(See Figs. LXX. and LXXI.) The left infra-clavicular space, 





Fie, LXX. 


Aneurism of descending aorta. Right radial pulse. John 8. 





Iie. LXXI. 


Aneurism of descending aorta. Left radial pulse. John 8. 


for a distance of two inches and a-half downwards, yielded the 
eracked-pot sound with muffled tympanitic resonance on per- 
cussion; below this level, as far as the nipple-line, there was 
comparative resonance, whilst over the remainder of the side 
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percussion-sound was normal. No respiratory sound was any 
where audible on the left side, except in the interscapular space, 
where it was feeble and bronchial. In the first intercostal space 
on the left side, close to the sternum, a distinct impulse was felt 
during forced expiration, over a space of one inch in diameter, 
To have gr. iss of the aqueous extract of opium at night. 

He was readmitted on the 3rd of December. The apex-pul- 
sation of the heart, which was very feeble, was then felt in the 
fifth intercostal space, whilst in the third and fourth interspaces, 
an inch and a-half inside the nipple-line, a strong pulsation, 
synchronous with that of the apex, was felt; the sounds of the 
heart were normal, but in the last mentioned situation the 
second sound was double. Both sounds were very faint in the 
course of the aorta. There was complete and uniform dulness of 
the left side as far as the left sterno-clavicular line. To the 
same extent vocal vibration was absent ; respiratory sound was 
likewise in abeyance except in the left eemcapalen space, where 
it was bronchial, and at the left sterno-clavicular joint, where 
transmitted tracheal breathing was heard. Motion of left side 
imperfect. No abnormal impulse was anywhere perceptible. 
There was teazing cough, which was slightly laryngeal. 

On the 15th, his condition had audergone gee The 


upon a chop at 1 o Bee and swallowed without difficulty ; h 4 
complained of no pain. At 9.30 o’clock, whilst in bed, he ut 
tered a loud scream, and immediately afterwards vomited a large 
quantity of blood, and whilst in the act of reaching for a:be in 
to the adjacent stand, he fell upon the floor; here, a few seconds 
afterwards, he was found in a state of syncope, but still conscious, 
and surrounded by a pool-of florid and partially coagulated blood: 
He died fifteen minutes subsequently. 

On examination of the body, the left lung was ; found to be 
solid throughout, except to a slight extent along the anterior 
edge, which was emphysematous and slightly congested ; else- 
where the lung was hepatized, and of a marble tint; on section 
it was found to be infiltrated with pus. The right lung was 
voluminous and partially emphysematous; there was no appeal 
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ance of tubercle in either lung, and no pleural effusion. The 
‘pericardium contained about six ounces of serum. The heart 
was below the average size of the organ in the adult male, and 
was covered by a thick layer of fat. The chambers were all 
empty, and the valves were normal. The aorta was slightly 
atheromatous throughout the arch, and the left carotid was com- 
pressed at its origin by a large and hard lymphatic gland. 

Several glands similarly altered were found at the roots of the 

lungs. ; 

Two inches below the origin of the left subclavian artery there 
was a large rent in the aorta, extending over three-fourths of its 
circumference, and leading into an aneurism as large as an 
orange. The interior of the sac was lined by laminz of dense 
fibrin, half an inch thick, except anteriorly and to the right side 
where the mediastinal pleura alone formed its wall. Here a com- 

' munication had been established between the aneurism and the 
left bronchus by an opening of the size of a pea; this opening 
presented jagged and sloughy edges, and was partially plugged 
by a shred of fibrin which was connected with the lamine within 
the sac. On the right wall of the sac, and half an inch distant 
from the former opening, another, which was as large as a goose- 
quill, and quite patulous, existed. This latter opening led into 
the cesophagus, the mucous membrane of which was eroded to 
some distance around it. The appearance presented on the 
cesophageal aspect was that of a funnel, of which the small end 
was formed by the aperture leading from the bottom of the ulcer 
into the sac. 

_ The diagnosis of aneurism of the descending portion of the arch, 
or of the upper portion of the descending thoracic aorta, pressing 
upon the left bronchus, was made at an early period of the case. 

The temporary pressure upon the cesophagus is worthy of 
notice. It is probable that, for a week preceding the 3rd of 
December, when the man complained of obstruction in swallow- 
ing, accompanied by pain “above the pit of the stomach,” the 
mucous membrane of the cesophagus had been undergoing ero- 
Sion over the prominence caused by the ingrowth of the aneurism. 

From the absence of hemoptysis and hematemesis preceding 
the fatal heemorrhage, it must be presumed that no communica- 
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death. The existence of an effective plug in the opening which 
led into the bronchus, renders it more than probable that the 
fatal hemorrhage occurred through the cesophagus.* 


Cask CXXXVII.—Patient Intemperate; Severe Strain of the 
Back followed by Dorsal Pain; Two Years later, Pain of a 
Paroxysmal Character in Epigastrium, Sides, and Back, and 
a Fixed Pain in Left Gluteal Region ; Systolic Bellows-mur- 
mur at Epigastrium, and occasionally a Diastolic-murmur in 
the same situation, but no Impulse ; Relief wnder Ordinary 
Treatment ; Return of Severe Paroxysmal Pain in Left Side 
of Abdomen, and extending to the Left Hip and Knee; Ten- 
derness and Murmur over Dorsal Spine ; Excruciating Pain 
in Back which was relieved by hypodermic use of Morphia; 


placement of Heart, and Forward Displacement of Livers 
Tympanitic Resonance of Apex of Left Lung; Partial Suj 


eee Vertebre. 


William F., aged twenty-eight years, a cabman of intemperate 
habits, first came under my notice about January, 1866, suffer 
ing from chronic laryngeal symptoms, manifestly the result of 
hig irregular life. After a short course of treatment in hospital 
he was restored to his ordinary health, and discharged. Shortly 
afterwards he strained his back in lifting his cab, and then, for a 
the first time, complained of pain in the lower dorsal spine. He 


* Vide Proceedings of the Pathological Society of Dublin, new series, vol. 1¥4 
parti, p. 3. 
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became an extern patient of the Mater Misericordize Hospital on 
the 22nd of June, 1868, and was re-admitted soon afterwards. 
He then suffered from severe pain of a paroxysmal character in 
ithe epigastrium, and extending to the sides and back, and of 
ffixed pain in the left gluteal region. Pulse 84, and weak, but 
regular, and equal on the two sides; pupils normal and equal ; 
ccardiac impulse strong; in the scrobiculus cordis a loud bel- 
}lows-murmur was heard, which was synchronous with the pulsa- 
ttion of the abdominal aorta. Occasionally, a second murmur 
was likewise heard in this situation, diastolic in time, cooing in 
‘character, and resembling very closely a musical venous murmur. 
‘The former was faintly heard over the left costal border near the 

)xyphoid cartilage, but evidently by transmission. The treatment 
‘consisted in iron given in a bitter infusion, aperients, and a 
«small blister to the gluteal region. 

Discharged, much relieved, July 31st, and again admitted 
-August 14th. For two days after leaving hospital he had been 
‘entirely free from pain, but during the remainder of the period to 
ithe date of re-admittance he had suffered from excruciating pain 
‘in the left side of the abdomen, shooting down to the left hip and 
‘also to the left groin and knee, in the course of the ilio-scrotal 
and anterior crural nerves. This pain was paroxysmal, causing a 
“burning” sensation in the left groin and back, and was aggra- 
‘vated when he assumed the erect posture. <A brwit de sowfflet 
‘was heard beneath the ensiform cartilage, synchronous with the 
pulsation of the abdominal aorta; it was soft and lisping in 
character, traceable upwards to left of ensiform cartilage, where 
‘both sounds of the heart were likewise audible; here it was 
heard to follow the first sound, but at an appreciable interval of 
time, whilst it immediately preceded the second sound without 
-any interval. After a voluntary movement of the patient’s body 
the murmur was likewise audible at the apex of the heart, where 
it was fainter, but otherwise unaltered, and held the same rela- 
tionship to the sounds. Its point of maximum intensity was at 
the tip of the ensiform cartilage; here it was constant, and 
‘when audible in all three situations, might be followed from 

below upwards and to the left in an uninterrupted line of about 
three inches, but with decreasing intensity from the ensiform 
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cartilage upwards. It was not audible elsewhere in front, and 
was independent of respiration. Above the level of the xyphoid 
cartilage the murmur was occasionally suppressed during one o1 


examination in the recumbent posture failed to detect it beyon 1 
the limits of the scrobiculus cordis. Occasionally, a second mur- 


coincident with the systole of the aorta; it was musical in cha 
acter, and strictly localized. Pressure upon the abdominal aorta 


the area of precordial dulness, and the cardiac sounds, were 
normal. 
To have two leeches to seat of pain in epigastrium. 
August 23rd. No murmur audible anywhere in front, save i 


occasionally musical. 
24th. The principal murmur is again audible over line from 
apex of heart to scrobiculus. Over the last dorsal and first lum- 


this point, a loud blowing murmur, but unattended with impulse, 
is heard. This part is tender on pressure, and the seat ot 
“ shooting,’ “burning” pain. To have two leeches applied here. 

On the 2nd of September the pain on the left side of the 
abdomen and back was excruciating; the patient implored us 
relieve him, and one-twelfth of a grain of muriate of morphia Mm 
solution was injected subcutaneously in the former situatio 
with the effect of completely subduing pain for a period 
twelve hours. } 


The following remarks, written under date of 3rd September, 
are copied from my note-book: 


“ The collateral evidence here is sufficiently strong to warrant 
the diagnosis of inferior thoracic, or thoracico-abdominal ancl 
rism, even in the absence of tumor and perceptible impulse. Ne 
doubt exists in my mind as to the non-cardiac nature of the 


murmur heard over the left costal cartilages, and as to its | 


“a 
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lity with that heard beneath the ensiform. cartilage and synchro- 
aous with the pulsation of the abdominal aorta, though modified 
ny distance from the seat of its origin. 

_ “ The interval of time that must elapse between the systole of 
he left ventricle, and the manifestation of its effects, by impulse 
nd murmur, in an aneurism of the inferior thoracic or superior 
hbdominal aorta, though infinitesimal, is nevertheless strictly 
alculable from a knowledge of the distance between the points 
entioned, and of the rate at which the blood-wave moves in 
the individual under examination.* If the interval so determined 
‘be appended to the period of the first sound of the heart, and 
ithe abdominal murmur which marks it be supposed to be trans- 
ferred or transmitted to the area within which the cardiac sounds 
are audible, it is manifest that the murmur will be heard in the 
precordium at the close of that interval, and that it must coin- 
scide with some one cardiac phenomenon posterior in time to the 
‘first sound. 

“ Now, if that phenomenon happen to be the negative one of — 
the short pause, and the terminal portion of it, we shall have 
a murmur, not belonging to the heart, audible in the precordium, 
and coinciding with that portion of the short pause immediately 
anterior to the second sound. Such a murmur I would designate 
as prediastolic. 

“ Tn the case under consideration, if one hand of the observer 
be placed upon the abdominal aorta, and the other in the site of 
(the apex-pulsation, whilst the ear is applied to the stethoscope 

placed below the ensiform cartilage, the asynchronism between 
(the impulse of the heart upon the one hand, and the pulsation of 
the aorta and the murmur on the other, will be readily per- 
« ceived.” 

Murmurs of this precise rhythm, not located at the aortic 
orifice, are invariably exo-cardial. 

The patient’s condition underwent some improvement, and he 
‘was discharged in the early part of October. ' I now lost sight of 


* Dr. Handsell Griffiths (British and Foreign Medico-Ohirurgical Review, October 
' 1868) has, as the mean of the results obtained from 800 experiments with his he- 
* madromometer, estimated the velocity of the blood-wave in the carotids of the dog 
‘at 400 millimetres (16 English inches) per second. 
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him till March, 1869, when I visited him at his lodgings. He 
was then coughing up unmixed florid blood in considerable 


the hand placed on this portion of the chest perceived a genera 
heaving movement. 

From the angle of the scapula upwards respiration was nor- 
mal but accompanied with rales; a faint, rough systolic* murmur 
was audible at the ensiform cartilage; the heart pulsated above 
the level of the nipple, and inside the nipple-line; its action was 
strong, and its sounds loud, clear, and normal. ; 

A blister was directed for the side, and acetate of lead in gr. y 
doses as a styptic. On the 18th of March he was again admitted 
into hospital, and on the 19th, the following note of his condition 
was taken: Pulse 120; left side absolutely dull at all points 
below level of second intercostal space, and devoid of respira- 


panitic character; in front, this part of the chest yields no 
respiratory sound, but posteriorly it is the seat of bronchial 
respiration with fine crepitus; over posterior inferior portion of 
left side two sounds are heard, but no murmur; and at the scto- 
biculus cordis a murmur is audible only on making firm pressure 
with the stethoscope. The patient was sleepless, and expecto- 
rating viscid pneumonic sputa; the lips were dotted with the 
crusts of dried herpetic eruption. To have gr. iss of aqueous 
extract of opium at night. 
On the 9th of April it was noted that the left infra-clavicula 
region, from the median to the axillary line, had continued to 
yield a hollow tympanitic sound. Respiration had been for some 
days remarkably variable; at one time it was loud and puerile, and 
accompanied by coarse muco-crepitus, and on the following day 
all but suppressed; these alternations were of frequent occurrences ; 
The heart was now displaced upwards, and pulsated visibly and 7 | 
* T.e., representing the systol2 of the left ventricle in a distant artery, in the sense oo : 
previously explained. 
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ultuously in the second and third left intercostal spaces, 
ear the margin of the sternum; these spaces, nevertheless, 
Helded a hollow sound on percussion. The entire left side was 
arged, and the inferior costal cartilages of that side projected 
onsiderably-; there was likewise a prominence in the inferior 
millary region, and the patient was troubled with a loud ringing 
ough. The upper portion of the sternum, with the correspond- 
og extremities of both clavicles, projected sharply, but this pro- 
ction had existed from childhood, and was due to the natural 
conformation of his chest. There was no unusual dulness in 
is Situation, but at the acme of expiration an obscure heaving 
pulsation was perceived by the hand placed flat upon it; and 
»yer its lower and right portion, corresponding to the attachment 
f the second costal cartilage to the sternum, and strictly limited 
0 a space of about two inches in diameter, a harsh murmur, 
prediastolic in rhythm, was heard. The cardiac sounds were 
ud and free from murmur. The epigastric hollow was oblite- 
ated ; the liver projected considerably, but equally; but its sur- 
ace was even; the organ was not displaced downwards, nor did 
e hepatic dulness extend above the level of the sixth rib. 
ixpectoration copious and purulent, and occasionally mixed 
vith a little blood. 

29th. The secretion of urine has been greatly diminished 
tince last report, amounting for the last fortnight to not more 
han eight ounces in the twenty-four hours; it is loaded with 
lithates. Pulse 120, weak, but regular; respiration 48; cough 
oublesome and ineffective; loud puerile respiration for two 
ches below the left clavicle. A faint murmur, synchronous 
vith abdominal pulsation, existed at the ensiform cartilage, 
Where the sounds of the heart are faintly audible, but from this 
doint upwards to the site of cardiac pulsation they increase pro- 
essively in distinctness. On the preceding night, the patient 
‘ad been attacked with aggravated dyspnoea, accompanied with 
evere pain in the epigastrium, shooting down to the left groin. 
To have a sedative of hydrocyanic acid and morphia at night. 

On the 6th of May a loud bellows-murmur, nearly coincident 
With the radial pulse, was detected in the sitting posture along 
the lumbar spine, and for two inches to the left; in this situa- 
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by pressure or by percussion ; ane Pastel murmur, remar 
loud and harsh over sternal prominence, and somewhat to right 
in both of which situations the hand can detect a heaving im- 
pulse; between the site of this murmur and that of cardiae im- 
pulse no abnormal sound was discoverable ; neither did murmu 
exist in connexion with the cardiac sounds. The pulsatior 
the heart was violent, lifting up at each stroke the correspo 
portion of the chest-wall, which yielded a hollow sound on 
cussion. No respiratory sound was audible in left infra-cla- 
vicular space; there was some fetor of the breath. To haye 
compound decoction of scoparium with nitrous spirit of ether; — 
also an anodyne at night. 
9th. are my visit to the a at 12 o'clock he was sud- 


patient besought me not to leave him. The dyspncea conti 
unmitigated by ethers and stimulants; the patient becam 
dually weaker, and died of exhaustion at 2 o’clock. O 
evening of that day a post mortem examination of the body was 
mace by the resident pupils, Messrs. Furlong and Kelly, under 


Mr. Petit, I am indebted for the “apmenaneniy a! exhibiting the 
morbid specimen to the etignet and of clearing up some doubts 


whence this vpaaraseolel it is difficult now to say, but it proba : 

came from the right pleura. The great veins at the root of t 
neck, and the cave, were distended with blood; the heart y 
across the chest below the left clavicle, its apex to the left ane 


rf 
* A report of this case was laid before the Medical Society, Wednesday, un 
26th, 1869, 
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s base to the right side; it occupied the great pulmonary fis- 
fere, displacing upwards, and pressing into the cone of the 
eura, the superior lobe of the left lung, the base of which over- 
pped and in great measure concealed it from view; it was 
Ither below the average size of the adult heart, and was per- 
tly sound in its walls and in its valves. The arch of the 
jorta was free from disease, but the curve at the junction of its 
cending and transverse portions was greatly exaggerated, owing 

‘the displacement of the heart upwards. The superior lobe 
| the left lung was universally and firmly attached to the 
arietal pleura, and much reduced in volume by compression 
)etween the displaced heart and the superior osseous boundaries 
‘the chest, but it was otherwise free from disease. The inferior 
»be of the lung was entirely obliterated as such; it was con- 
erted into a thin lamina spread out upon, and firmly attached 
, the surface of a vast, solid tumor which occupied nearly the 
htire of the left side of the chest. This tumor was found to be 
{1 aneurism, communicating with the thoracic aorta immediate- 
‘above the diaphragm by an oblong opening about two inches 
‘y one inch in diameter, and engaging one-half the circumfer- 
vice of the vessel; the edges of this opening were rounded off, 
vad expanded into a vast aneurismal pouch which extended ver- 
‘cally from the second rib to the left kidney, displacing the lung 
‘od heart upwards, the diaphragm downwards, the liver forwards, 
snd the ribs and costal cartilages outwards. It was firmly at- 
ached to the chest-wall, ffom which it was removed with great 
ifficulty, and inseparably so to the diaphragm beneath the ex- 
ermal arched ligament; thence it had descended behind the left 
‘idney, and was attached to the upper extremity of that organ. 
whe sac of the aneurism, which was formed by condensation of 
‘he surrounding tissues, was lined on three aspects by dense 
aminated fibrin ; viz., inferiorly, externally, and posteriorly ; but 
liperiorly, and also internally, it was composed of little more 
than the pleura; whilst anteriorly, as already stated, it was 
trengthened by the condensed and adherent lung-tissue. The 
/2¢ contained a great quantity of dark clotted blood, and in 


jis eePper part, a mass of shreddy fibrin mixed with coagulum, 
74. 






























1170 DISEASES OF THE AORTA. 


There was no opening from the sac save that which communi- 
cated with the aorta. 


almost entirely destroyed. The corresponding intervertebral 
fibro-cartilages were scarcely affected. The cesophagus, trachea 
and bronchi had escaped pressure. The right lung was healthy, 
as were likewise the liver, spleen, and kidneys; but the left re 
' nal artery was pressed on and nearly obliterated by the tumor.* 

In cases of this kind little can be done curatively; indeed 
nothing beyond mitigating the sufferings of the unhappy patient 
and postponing the final event, whether from expansion or rup- 
ture of the sac, by means of regimen and appropriate medicineF 
The interest connected with such cases, therefore, has reference 
mainly to diagnosis. rd 7 

A short réswmé of this case may suggest profitable reflection. — 

A young man of intemperate habits strained himself in lifting a. 
weight; shortly afterwards he complained of pain in the back; two 
years subsequently he presented himself, and was then suffering 
from acute pain in the lower part of the back, which extended to 
the left side of the chest, the left hip, and groin. This pain was 
intermittent and paroxysmal, and described as being of a “ burn- 
ing,” “boring,” character, and aggravated by the patient’s assum- 
ing the erect posture. A murmur was heard at the ensiform 
cartilage, posterior in time to the first sound of the heart, anterior 
to the second sound, and synchronous with the pulsation of the 
abdominal aorta; a second murmur of a musical character, and 
coinciding with the systole’ of the aorta, was also heard occasion- 
ally in this situation ; the former of these murmurs was modi- 
fied, and the latter extinguished, by pressure upon the abdominal 


* Vide Wig, LX XII. 4 

+ Since the publication of this paper in The Dublin Quarterly Jowrnal for August 
1869, I have been favoured with a copy of a very interesting and valuable pamp2- 
let on the treatment of anecurism by means of iodide of potassium in large doses, f 
Dr. George W. Balfour, of Edinburgh. Since receiving the pamphlet, for which A 
beg to express my obligations to Dr. Balfour, I have made partial trial of his treet 
ment, and feel bound, so far, to report favourably of it. In the only case of the kind 
in which I have since had an opportunity of administering the iodide, namely, on 
of abdominal aneurism, the excruciating pain promptly ceased after its exhibition. — 


ee coer 
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aorta below the seat of their origin; a single bellows-murmur 
was audible over, and in the vicinity of, the lower dorsal verte- 
brye, which were the seat of pain and tenderness, and the centre 
whence pain radiated into the chest and abdomen; no impulse 
was discoverable in the epigastrium, and no murmur below the 
-ensiform cartilage. The action and sounds of the heart were 
normal; there was no febrile excitement; vital functions per- 
formed satisfactorily, and general nutrition unimpaired. Five 
months subsequently, the left side of the chest was found en- 
larged, and dull on percussion, from the base to the angle of the 
scapula ; to the same extent respiration and vocal vibration 
were abolished; the heart’ pulsated above and inside the left 
nipple; respiratory sound was heard superiorly, and here per- 
cussion sound was hollow and tympanitic. 

The patient was pale, expectorating pure florid blood, but free 
from hectic symptoms; his pulse was quick and feeble. 

Three weeks later, the liver was found pushed forwards into 

the epigastrium, but not increased in volume; the heart was dis- 
placed upwards beneath the clavicle, the ribs were everted, and 
the inferior costal spaces obliterated ; a heaving pulsation, ac- 
companied with a double sound, was at the same time percep- 
tible over the inferior posterior portion of the corresponding side. 
The murmur at the ensiform cartilage persisted, but was then 
‘much less distinct; a bellows-murmur, slightly posterior in time 
‘to the radial pulse, was heard along the lumbar spine; renal 
‘secretion was partially suppressed ; the patient became gradually 
‘weaker ; paroxysmal dyspnoea supervened, and in one of these fits 
the expired. 

The foregoing sketch, viewed in its entirety, no doubt leads 
‘necessarily to the diagnosis of aneurism of the inferior thoracic 
aorta. But it is no less manifest that certain portions of it, not 
‘interpreted by the light of the remainder, might seem to warrant 
sa different conclusion. Thus, for example, if the patient were 
seen by a medical man for the first time when the left side of the 
‘chest was enlarged, dull on percussion, and devoid of respiratory 
‘and vocal phenomena throughout the greatest part of its extent, 
‘whilst superiorly there was persistent modified resonance with 
‘variable respiratory sound, the latter being, as repeatedly hap- 
74* 


















ial DISEASES OF THE AORTA. 


3 


conwra Oo 


10 


12 





Fie. LXXIT. 








tissue in section.) } 
Heart (pericardium removed) occupying pulmonary fissure, and flattened by 


pressure. 

Inferior lobe of lung flattened out and incorporated with aneurismal sac (see 
in section.) 

Aneurismal sac, torn in process of removal. 

Jagged and coloured fibrin occupying aneurism. 

External surface of sac formed by thickened pleura. 

Empty portion of sac. 

Diaphragm expanded upon and attached to sac. ; 

Opening in aorta (two probes introduced into the vessel). 

Byerted portions of torn sac. 

Left kidney, 
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pened, loud, and accompanied with coarse muco-crepitus, amount- 
"ing almost to gargowillement, one day, and on the next entirely 
suppressed ; the patient expectorating fetid, blood-stained pus, 
and the liver and heart displaced, the diagnosis of primary 
disease of the lung, probably malignant, with copious secondary 
liquid effusion into the pleura, would, not improbably, have been 
made. 
The annexed engraving (Fig LXXIT.) exhibits the aneurism 
in the foregoing case, and also the relative position and general 
appearance of the parts related to it. 


Casz CXXXVIII— History of Intemperance and Injury of Chest 
by Strain; Cough, Orthopnea, Stridor, and Paroxysmal Dysp- 
nea from Spasm of the Glottis ; Imperfect Respiratory Move- 
ment on both Sides of the Chest, with almost complete Suppres- 

- sion of Respiratory Sound on the Left Side ; Absence of most 
of the Collateral Symptoms, and Total Absence of the Proper 
Signs of Aneurism ; Laryngotomy, followed by Complete Re- 
lief from all the Urgent Symptoms ; Death more than a Month 
subsequently from Pnewmonia. Autopsy: Aneurism arising 
Jrom the Posterior Wall of the Transverse Portion of the Arch 
of the Aorta at its Left Extremity, and Pressing wpon the 
Trachea ; Necrosis of the Larynx, and Double Pnewmonia. 


Thomas B., aged thirty-three years, by occupation a packer in the 
‘egg market, and very intemperate, entered the Mater Misericordiz 
! Hospital on the 13th of March, 1871. Three weeks previously, 
‘whilst carrying a heavy hamper of eggs, he was suddenly seized 
‘with pain in his back, and difficulty of breathing. A week later 
the entirely lost his breath after ascending a flight of stairs, but 
ifelt no pain, and at the end of another week a loud, wheezing 
Moise accompanied his breathing. 

Latterly, both the respiratory distress and the stridor had be- 
‘come more troublesome, and for the three weeks immediately 
preceding admittance he had had cough. He had never spat 
“blood. 

When admitted, he was pale, with a remarkably anxious ex- 
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pression of face; respiration was embarrassed; the patient was 
unable to lie down, and a faint stridor accompanied inspiration, 
There was cough, with expectoration of mucus, which, as he d 
clared, frequently “gathered at the root of his neck,’ causing 
increased distress of breathing, and was brought up with much 
difficulty by coughing, — . 

No venous engorgement or dysphagia. Pulse 84, small, regu- 
lar, and equal on the opposite sides. Pupils normal and equal. 
Voice somewhat husky. Precordial dulness, site of apex-pulsa- 
tion, and sounds of heart normal, but impulse feeble.. No abnor 
mal impulse, and no murmur anywhere discoverable. Respira- 
tory movements were imperfect on both sides of the chest, but 
in a greater degree on the left side than on the right ; respiration 
was likewise feeble, and masked by loud stridor on both sides. 
The slightest movement of the patient’s body, such as that re- 
quired in drawing on his clothes, was capable of inducing a 
paroxysm of the most urgent dyspnoea, accompanied by loud 
stridor. On examination with the laryngoscope, which was made 
with much difficulty owing to the distress which it occasioned 
the patient, the vocal chords were seen to move equally, and 
‘tumor, cedema, or other cause of obstruction was visible. 

The paroxysms of dyspnoea became gradually more severe and 
more frequent ; they likewise now occurred irrespectively of 
effort on the part of the patient, but were in some degree allevi- 
ated by large doses (grs. xx) of bromide of ammonium. : 

On the 10th of. April he had several paroxysms accompanied 
by loud stridor, each lasting about an hour, during which he 
partially lost consciousness. He experienced some relief from 
MUxxx of wine of ipecacuanha, with Mx of tinct. of cannabis 
Indica, given during the paroxysms. . 

On the 13th of April, the patient being nearly asphyxiated in 
a paroxysm of unwonted severity and duration, laryngotomy was 
prdposed, but the poor man requested it should be postponed tlt 
the following day. a 

On the 14th, however, urgent dyspncea with loud and shrill 
stridor having continued with unremitting intensity through the 
preceding twenty-four hours, laryngotomy was performed by mY 
colleagues, Messrs. Cruise and Hayes, with much difficulty, ow1MS 
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to the extreme restlessness of the patient. The cricoid cartilage 
and the first ring of the trachea were divided. Considerable re- 
lief followed the operation, as the patient lay down immediately 
afterwards and obtained some tranquil sleep; he likewise took 
some wine and water, which previously he had been unable to 
“swallow, owing to the dyspncea which the attempt occasioned. 

16th. He had passed a good night, having slept several hours 
after a draught containing grs. xxv of chloral hydrate; respira- 
tion tranquil, and when the tube was closed with the finger, he 
could breathe freely through the glottis; he was likewise able to 
swallow liquids without difficulty. Pulse full and regular ; 
slight bronchial rale; respiratory sound was loud and harsh on 
the right side, and almost absent on the left. 

17th. Took chloral draught, and slept through the night after 
- 10 o'clock; feels much better, and desires to know when the tube 
might be momore After this date, tumefaction and ulceration 
appeared about the wound, and were much benefited by warm 
stuping, and dressing with oxide of zinc ointment, the edges of 
the wound having been protected from the pressure of the tube 
by means of strapping with adhesive plaster. 

On the 29th he could breathe freely through the larynx, and 
speak in an audible voice; but he could not expectorate save 
through the tube. The expectoration, which had been pre- 
viously copious and muco-purulent, was then much reduced in 
quantity. He could swallow solids with facility, and sleep in 
the recumbent posture. The bowels and kidneys were acting 
naturally. Respiratory murmur, which for two days after the 
operation had been all but inaudible in the left lung, was now 
equally distinct on both sides; the action and sounds of the 
heart were normal, the radial pulses were regular and equal, no 
abnormal dulness or pulsation was anywhere perceptible, and 
no pain or tenderness was referred to any point of the chest. 

Shortly after the last mentioned date, the patient began to ex- 
pectorate pus in large quantity. About the middle of June the 
Sputa became pneumonic; pain was felt over the base of the 
right lung, and here the physical signs of pleuro-pneumonia 
were detected. Despite treatment, and with intervals of slight 
























1176 DISEASES OF THE AORTA. 


improvement, the man’s condition gradually became worse; he 
died, exhausted, on the 23rd of June. 
On examination of the body, serum, to the amount of eight 
ounces, was found in the pericardium, but no evidence of peri- 
carditis existed. A large “ milk-spot,” raised above the surface, 
and covered with epithelium, was found on the anterior surface 
of the right ventricle; another, of smaller size, existed on the right 
side of the apex. The heart was healthy in structure but slightly 
enlarged ; it weighed eleven ounces. The valves were all ina 
normal conithiion There was a good deal of decolorized fibrin” 
in the right auricle, and in both ventricles, whence it extended. 
into the aorta and pulmonary artery. The lower lobe of the 
right lung was covered with false membrane, and in the third 
stage of pneumonia; the inferior lobe of the left lung was con 
gested and solidified. 
The lining membrane of the aorta, throughout the arch and 
the descending portion, was of a deep crimson tint, and the lef 
extremity of the transverse portion of the arch was dilated, and 
mottled with specks of atheroma. In the posterior wall of the 
vessel, directly behind the left subclavian artery, and about: 
three lines from the orifice of that vessel, a circular aperture, 
three-fourths of an inch in diameter, existed, leading into an 
aneurism of the size of a bantam’s egg. The edges of this aper- 
ture were even, but fissured by scaling of the lining membrane. 
The aneurism projected into the antero-left wall of the tra- 
chea, which was here reduced to one-half its normal diameter, 
the wall of the trachea being much attenuated, and its lining 
membrane congested, at the point pressed upon. The sac was 
nearly empty, a few flakes of fibrin only adhering to its posterior 
wall; it was flaccid, and rugose on the internal surface. The 
left “amma laryngeal nerve took its normal course, and both it 
and the cesophagus had entirely escaped pressure. 
The cricoid cartilage was completely and universally necrosed ; 
it fell to pieces, as small, dark, and gritty particles, during 14 
moval, The lower edge of the thyroid comune was likewise 1 
a state of necrosis. 
In this case, aneurism had been nagetel from the occurrence 
of paroxysms of laryngeal dyspneea, unaccompanied by disease of 
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the larynx, and preceded by a definite history of strain and 
injury within the chest. The precise seat of the disease had 
been likewise approximately determined, mainly from the fee- 
bleness of respiratory sound in the left lung. The principal 
interest connected with the case, however, arises from the relief 
obtained by laryngotomy. 


Cas—E CXXXIX.—Severe Newralgic Pains, with Diaphragmatic | 
Plewrisy ; Harsh Dry Cough ; no Special Symptom of 
Anewrism, and no Sign, except Sharp Second Sound in the 
Ascending Portion of the Arch of the Aorta ; Sudden Death. 
Autopsy: Hemorrhage into the Pericardium by Rupture of a 
Large Dissecting Anewrism of the Aorta, engaging the entire 
of the Ascending and Transverse Portions of the Arch ; 
Fatty Accumulation upon the Heart, and almost Total Ab- 
sorption of its Muscular Substance ; Valves not Affected. 


Mr. John B., aged sixty-two years, a man of great ability, 
and an architect by profession, had been, for more than three 
years, suffering from wandering pains, apparently rheumatic, in 
the muscles of the chest, back, and shoulders. On one occasion 
these pains were localized in the diaphragm, and associated with 
the signs of diaphragmatic pleurisy on the right side. During 
the whole of this period he had been under my care; and a few 
months before his death, whilst suffering from pains referable 
to the diaphragm, he consulted Dr. Stokes. Neither of us de- 
tected any evidence of aneurism. Having repeatedly and care- 
fully examined his chest, I can positively affirm that, with the 
exception of the neuralgic pains. just mentioned, no symptoms 
suggestive of aneurism existed. Mr. B. was a man of very active 
habits, exceedingly nervous, and disposed to exaggerate his 
symptoms. He recovered from his last attack, that of dia- 
phragmatic pleurisy, after a protracted illness, and resumed his 
professional duties; but, as he informed me, he was no longer 
equal to his wonted activity, and fatigue of any kind told sen- 
sibly upon him. He continued, however, at his professional 
avocations, and was able to travel to distant parts of the country. 
A year later he called on me again, and complained of neuralgia 


1178 DISEASES OF THE AORTA. 




























of the face and arms, but there was nothing in his condition to 
attract special notice. I treated him for neuralgia, and he 
seemed to have recovered his usual health. 

He visited me, for the last time, on the 10th of November, 
1871, to seek relief from neuralgia of the most aggravated char- 
acter. He described the pains as shooting over the face, scalp, 
and neck, down the right arm, and around the right side of the 
chest; he pointed to one spot, midway between the right nipple 
and the sternum, as the seat of fixed pain. ‘The pulse was 84, 
rather weak, but regular and equal; appetite good, and all the 
functions regularly and effectively performed. The pain usually 
ceased at night, and his sleep was unbroken and refreshing. The 
pupils were normal; he was not subject to vertigo or faintings, 
and had never spat blood; there was no arcus senilis, or cedema. 
He informed me that he had a harsh dry cough, which, however, 
I had not the advantage of hearing. . 

I made an examination of his chest, directing my attention 
only to the precordium and the seat of alleged pain to the 
right of the sternum. The action of the heart was quite regular, 
but the first sound was faint, whilst the second sound was re 
markably sharp, loud, and abrupt at the base of the heart, and, 
in a still greater degree, at the right margin of the sternum, on a 
level with the second and third interspaces. 

I made light of his case, and was about to prescribe for the 
neuralgia, which was the only symptom that seemed to demand 
attention. He was a very intellectual man, and both of us being 
interested in the subject of a passing conversation of the pre- 
vious moment, I asked him a question in reference to it, whilst 
proceeding to write a prescription. He answered rather excited 
ly, as was his habit ; I heard a rustling movement, and, turning” 
round, I.saw him fall off the chair towards the left side, and 
upon his face. It immediately occurred to me that he had been 
subject to epileptic seizures which he had hitherto concealed. 
I lifted him up, and at once saw that the matter was more 
serious. His neck became turgid, the pulse ceased, and he made 
a few gasping respiratory efforts. I turned him over on his back, 
having hastily summoned the servant from the adjoining hall; @ 
dark shadow passed slowly over his face from below, manifest] 
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the result of reflux venous engorgement from the right side of 
the heart; and life had ceased. The whole period occupied by 
the occurrence just described did not exceed three minutes. — 

At the instance of the City Coroner, Surgeon N. C. Whyte, 
and with the assistance of my friend, Dr. E. W. Collins, I made 
a careful examination of the chest two days after death. The 
anterior mediastinum was occupied by large masses of yellow 
adeps; the pericardium was distended with serum and blood- 
clot, to the amount of a pound and a-half. The heart was 
somewhat enlarged, covered with fat, and remarkably soft and 
flabby. The aorta was greatly dilated immediately above the 
orifice, and the internal and middle coats, the latter of which 
was highly atheromatous, had given way, the blood insinuating 
itself between the middle and the external coat. The aorta had 
- gradually expanded, from the sinuses of Valsalva upwards, into 
an aneurism of the size and shape of a pine-apple, capable of 
containing at least twelve ounces of blood, and engaging the 
entire circumference of the vessel as far as the descending por- 
tion of the arch. On the right side of this enlargement, half an 
inch above the valves, a rent was seen by which the blood found 
in the pericardium had escaped. This led upwards into a sinu- 
ous passage between the external and middle coats of the vessel, 
which extended over a considerable portion of its circumference, 
and ended in an irregular opening into the aorta nearly on a 
level with the reflection of the pericardium. 

The internal surface of the sac, which contained some loose 
blood-clots, was rugose, highly atheromatous, and fissured in 
several places. The three primary branches of the aorta were 
strictly normal in diameter, and free, as was likewise that vessel 
itself, beyond the transverse portion of the arch. The trachea 
and the cesophagus had entirely escaped pressure. The left ven- 
tricle was dilated and hypertrophied, the outer two-thirds of the 
substance of its walls consisting of fat, which had accumulated 
on the surface of the heart and grown inwards, displacing and 
causing atrophy of the muscular substance.* 

The internal portion of the ventricular wall, seen in section, 
presented the normal appearance to the naked eye; its fibres 

* Vide Fig. XXXIV., p. 608. 
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exhibited under the microscope the ordinary transverse striz,* 
The fat cells were large, and partially collapsed, through the 
action of sulphuric ether in which the section examined had 
been previously soaked. 

The right ventricle was in a more advanced stage of fatty 
substitution ; the entire thickness of its wall, except a film on 
the internal surface not thicker than a threepenny piece, having 
been replaced by fat. The right auricle was laden with fat, very 


Fic. LX XIII. 


int 
NETY 


i 


ft 
OF 


sky 
cic 


-CHIRURC! 


oe 
Y 


MEDIC 





Aneurism of arch of aorta and fatty heart. Mr. John B. 


* Vide Fig. XXXVL,, p. 609. 
+ Vide Fig. XXXYV., p. 609. 
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little of its muscular substance remaining. The valves were all 
' healthy and competent. The most noteworthy feature in this 
case is the latency of a twofold disease of so formidable a char- 
acter as aneurism of the aorta with fatty transformation of the 
heart. With the exception of harsh and dry cough, which I had 
not heard, and migratory neuralgic pains, localized, however, at 
one point of the chest, there was absolutely no symptom sugges- 
tive of aneurism, and none which would have directed special 
attention to the thorax as the seat of organic disease of any kind. 
The dull character of the first sound, and the sharp ringing 
quality of the second sound, excited a passing suspicion of weak 
heart and atheroma of the aorta; but, in the absence of more 
definite evidence, neither aneurism nor fatty disease of the heart 
was contemplated. Complete and careful examination of the 
chest was, therefore, not made on the occasion of the patient’s 
last visit to me. 
The annexed engraving (Fig. LX XIII), from a drawing by Mr. 
Burnside, shows the appearance presented by the heart and the 
aneurism after dissection. The sac had been laid open; the un- 
even condition of its internal surface is represented. The open- 
ings of the three primary branches of the arch are indicated by 
bristles, and the continuation of the aorta, by the passage of a 
piece of gum elastic bougie. 


Case CXL.—Aphonia, Stridor, Or thopnea, and Paroxysmal Dysp- 
nea; Suppression of Left Radial Pulse, and Contraction of 
Left Pupil, with Ptosis; Subclavicular Dulness, and Feeble 
Respiration on Left Side; Copious Eapectoration of Pus; 
Death by Asphyxia. Autopsy: Emphysema of both Lungs, 
and Pneumonia of Right Lung; Deposit of Fat wpon Heart ; 
Aneurism of Transverse portion of Arch of Aorta pressing 
upon Left Subclavian, displacing and stretching the Hsophagus, 
Right Pnewmogastric and Left Reewrrent Nerves; Laryna 
Healthy. 


Mrs. L. I., aged thirty-one years, entered the Mater Miseri- 
cordiz Hospital on the 2nd of January, 1865. She had enjoyed. 
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good health till the early part of the preceding month, when, 
after exposure to cold, she was attacked with cough, and entirely 
lost her voice. For these symptoms she had been under treat- 
ment in one of the city: dispensaries, and, deriving very little 
benefit therefrom, she sought relief in hospital. 

Her appearance indicated great suffering ; she was thin and 
haggard, and her face was pallid, with a tinge of lividity. There 
was complete aphonia, with orthopnea, and loud stridulous: 
breathing, audible at a considerable distance from the patient. 
The slightest movement of her body, and even the exposure of 
her chest for the purpose of examination, was immediately fol- 
lowed by a paroxysm of coughing, accompanied by copious ex- 
pectoration of frothy mucus. The right radial pulse was 108, 
and weak, but regular; whilst in the left brachial and radial 
arteries no pulsation could be detected. With a suspicion 
intra-thoracic tumor before my mind, I made a careful examina- 
tion of the chest, which, owing to the intensity and general dif- 
fusion of bronchial stridor, I found it impossible to carry out to 
my entire satisfaction. The only signs of a positive kind which 
could be detected were slight dulness under both clavicles, and 
comparatively feeble respiration in the left infra-clavicular space. 
On the day subsequent to that of admission, I tested the power 
of swallowing, and found it to be unaffected. “| 

On the 7th, I observed a marked contraction of the left pupu, 
which continued in the shade. The larynx, examined with the 
laryngoscope, was found to be structurally healthy, and the vocal 
_ chords were seen to move normally in respiration. At my Te 
quest, Dr. Hughes made a careful examination of the patient; he 
declared that, except contraction of the pupil, and suppression 0 
the radial pulse (both on the left side), he could discover nO 
evidence of intra-thoracic tumor. Dr. Hughes detected feeble 
pulsation in the left brachial artery. 

On the 8th, partial ptosis likewise existed on the left side, 
upper lid drooping to the level of the equator oculi. During the 
fits of spasmodic dyspnoea and cough which were consequent) 
upon the slightest movement or exposure of the patient, pus Wa 
expectorated in large quantity, to the momentary relief of the 
patient. 
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The pulse became weaker, the respiration more rapid, and, 
notwithstanding that food was taken in moderate quantity, the 
patient sank very quickly. She died on the night of the 15th 

‘In a paroxysm of dyspnea. 

- On examination of the body, both lungs were found to be 
‘emphysematous ; the left being attached to the chest-wall by 
irecently effused lymph and its base in the third stage of pneu- 
jmonia. The larynx was healthy. There was a deposit of fat 
jupon the surface of the heart, and the left ventricle contained 
‘some decolorized fibrin. The valves were all in a normal con- 
(dition. An aneurism, of the size and figure of a large peach, had 
sprung from the transverse portion of the arch of the aorta, ex- 
ttending from the arteria innominata to the origin of the left 
ssubclavian, and pressing upon the latter vessel to the extent of 
san inch beyond its origin. It had arisen from the superior and 
posterior wall of the vessel, passed backwards to the vertebral 
(column, by which it was indented, dnd thence to the right side 
behind the trachea, which had, however, escaped pressure. The 
(cesophagus had been carried into the right pleural cavity by the 
advancing aneurism, upon the surface of which it was stretched, 
sand firmly attached ; it readily permitted the finger to pass 
{through its canal at the seat of compression, and returned lower 
(down to its normal position in the posterior mediastinum. The - 
left carotid sprang from the sac, but was not diminished in 
tealibre ; the left subclavian was nearly obliterated as far as the 
origin of the vertebral artery. The direction of the arch of the 
aorta was so altered, that the branches arising from its transverse 
portion held an antero-posterior relation to one another. The 
right pneumogastric nerve was stretched upon the outer surface 
of the sac, whilst the left recurrent, extended upon and inextri- 
cably involved in it, had been carried over to the right side of 
the spinal column. The vertebree were not eroded. 

The paroxysms of dyspncea and stridor, which were manifestly 
‘of a compound character, both laryngeal and bronchial, were ex- 
plained by the state of tension in which the left recurrent and 
the right pheumogastric nerves were found; excitement of any 
kind, by increasing the force of the heart's action, must have 
‘caused temporary expansion of the sac, and so increased the 


HEDICD 










1184. "DISEASES OF THE AORTA, 


tension of these nerves. The position of the tumor was such 
that the left vertebral ganglion, and the superior dorsal portion 
of the left sympathetic chain, could not have escaped being 
crushed by it. Hence, contraction of the left pupil, with ptosis, g, 
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Aneurism of the transverse portion of the arch of the aorta. Mrs. L. I. 


A Posterior view of aneurism, with cesophagus attached to, and expanded upon, 1% 
B Lower portion of cesophagus, with plexus gule. 

C Descending thoracic aorta. 

DD Pneumogastric nerves. 

Left recurrent laryngeal nerve at point of incorporation with aneurism. 
Left subclavian artery, giving off vertebral, and pressed upon by aneurism. 
Left carotid artery. 

Cervical portion of cesophagus. ~ 

Heart seen from behind, and laden with fat. 


Hh ade 


The lungs, in an emphysematous condition, are shown on either side. 
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bsence of the physical signs of aneurism must be attributed 
the masking of the tumor by emphysematous lungs. The 
bsence of dysphagia, notwithstanding the displacement and 
attening of the cesophagus by the sac, is worthy of special 
otice. I believe this was due to the want of counter-pressure, 
nd of ulceration of the gullet (see remarks at p. 1102). 

The annexed engraving, from a drawing by the late Mr. Con- 
olly, represents a posterior view of the parts after dissection.* 


ASE CXLI—Strain of Back and Chest, followed by Pain and 
Syncope ; Dysphonia, Cyanosis, and great Gdema of Upper 
Half of Body, with Depression of Temperature; Feeble Res- 
piration in Apex of Right Lung, with Dulness, Impulse, 
Thrill, and Murmur in the same situation; Death by Coma. - 
Autopsy: Gdema of Lungs; Aneurism of Ascending Aorta 
pressing upon Right Bronchus, Right Branch of Pulmonary 
Artery, and Descending Cava, and opening into the latter 
vessel, thus forming an Arterio-venous or Varicose Aneurism. 


_ Michael W., a mason, of intemperate habits, aged thirty-three 
years, was received into hospital on October 17th, 1865. His 
iealth had been failing for the last year, during which he had 
amdergone many privations; five weeks prior to admittance, 
whilst lifting a heavy stone from the shoulders of a fellow- 
vorkman, he made a false step, and strained his back. He com- 
dlained, at the moment, of acute pain in the dorsal region, and 
was compelled to relinquish work for some days. He then 
esumed his labour, and suffered no further inconvenience till a 
fortnight later, when he experienced a sudden faintness, not 
iccompanied by pain, whilst walking in the street, and would 
ave fallen had he not supported himself against some fixed 
»bject. After a few moments this feeling passed away, and he 
vas able to proceed. About this time I saw him as an out- 
atient at the hospital; he seemed to be under the influence of 
itink, was hoarse, and had cough. I did not examine his chest 
mn this occasion. Three weeks later he presented himself again, 
ind, owing to the striking peculiarity of his appearance, was at 
mee admitted. The face, neck, and chest were swollen and 


Vide Proceedings of the Pathological Society of Dublin, vol. ii., part iii., new series. 
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deeply cyanosed, the face and neck being of a dark purple tint, 
as if stained with dilute ink. The eyes were prominent; the con 
junctivee injected with venous blood, and the pupils contracted, 
The neck was bloated, so that the sub-maxillary and supra- 
clavicular fossze were obliterated. The cervical veins were dis 
tended, but devoid of pulsation or thrill. The superficial veins 
of the chest and arms were distended and tortuous, and the 
finger-ends were livid. The upper half of the body was cold, 
and the man complained of constant chill, whilst below the 
diaphragm the surface was of.the normal colour and tempera. 
ture; the feet were warm. Respiration 24; voice somewhat 
husky and muffled; cough, with mucous expectoration; pulse 
114, small, but regular, and not visible ; tongue moist and livid; 
bowels natural ; no dysphagia. 

The chest was abnormally resonant in front, but less so on the 
right side from the clavicle to the level of the nipple. Respira- 
tion was puerile on the left side; over the lower portion of the 
right side it was likewise puerile, but above the nipple in front, 
and the middle of the supra-vinous fossa behind, it was feeble. 
On both sides mucous rAles were audible. Precordial dulness 
was somewhat extended. The heart’s action was regular; the 
impulse was strong, and unaccompanied by jfrémissement ; the 
apex pulsated at the xyphoid cartilage. At the base of the 
heart two bellows-murmurs were audible. One of these, systole 
in rhythm, harsh and loud, was transmitted upwards through 
the arch of the aorta, and into the carotid arteries; it was dil- 
fused over the entire chest anteriorly, but was louder on the 
right than on the left side, and had its point of maximum inte 
sity atthe third right costo-sternal junction, where the second 
murmur was not audible. It was likewise heard in the right 
infra-spinous fossa, and was there associated with systolic im- 
ae The zerond murmur was diastolic in rhythm, 7 


rant sound, and was strictly eplitaeal to the lower portion of 
the sternum. A feeble impulse, at the acme of forced expiration, 
was perceptible beneath the right clavicle. , 

On the night of the 20th the man was delirious; and, on th a 
following day, nine leeches were applied at the upper part of the 


CASES OF THORACIC ANEURISM. © aLil337/ 



























‘sternum; the leech-bites bled freely, with great relief to the 
jpatient, and it became necessary to arrest the hemorrhage by 
jmeans of lunar caustic. 

On the 22nd, the cedema had increased, and the patient com- 
jplained of great tightness in his neck; the impulse beneath the 
itight clavicle was now accompanied by a feeble thrill. An active 
‘diuretic mixture, including large doses of acetate of potash, had 
been hitherto given. 

On the 23rd, owing to the great increase of lividity, cedema, 
‘and venous tension, I deemed it necessary to take blood from 
ithe arm; eight ounces were drawn, with great relief to the 
jpatient. The superficial veins of the left forearm were inflamed 
‘and marked by red lines on the 24th; leeches and poultices were 
‘applied. Cyanosis of the upper half of the body was now ex- 
itreme, whilst the lower half retained its natural appearance. I 
‘wished to have a photograph taken, but the patient’s consent 
‘could not be obtained. 

On the 27th, voice was nearly extinct; he complained of an 
‘overpowering sense of drowsiness, and died soon afterwards, 
‘rather suddenly, in a state of coma. 

On examination of the body, the lungs were found to be very 
‘voluminous, and engorged with blood and serum; their specific 
‘gravity was not, however, much altered. The pericardium, which 
*was completely enfolded by the lungs, was much thickened, and 
‘adherent to the heart throughout. The heart was of the normal 
‘size and consistence ; the right auricle contained a mass of dark 
'blood-clot ; the valves were all healthy. 

The superior cava, at its junction with the auricle, was flat- 
‘tened from before backwards, and its opposite walls were at- 
‘tached to one another, leaving a minute passage into the auricle 
‘at either side; one of these passages admitted the little finger, 
‘but through the other a probe only could be introduced. 

The aorta was considerably dilated, and its lining membrane 
‘was dotted with minute points of atheroma. A large opening, of 
‘an ovoid figure, one inch and three quarters by one inch in dia- 
meter, extended across the posterior wall of the aorta, half an 
‘inch above the valves. The margins of this opening were smooth 
‘but irregular; it led into an aneurism as large as a middle-sized 


or 
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apple. The vale of he sac were thick and smooth, but rugous; 
it contained some loose masses of fibrin and dark coagulum, 
The right branch of the pulmonary artery had been pressed 
upon, and all but closed, by the aneurism, which had likewise, 
by its advance forwards and outwards, compressed the descend- 
ing vena cava, and, as above stated, nearly occluded that vessel, 
from its entrance into the auricle to a point half an inch below 
the junction of the vena azygos. The last mentioned vessel was 
greatly enlarged. The sac of the aneurism had communicated 
with the vena cava by three openings, one of which was as large 
_as a threepenny piece, the others being much smaller. The edges 
of these openings were thin and jagged, and on the venous side 
each was bordered by a deep red line. The superior primary 
branch of the right bronchus had been likewise compressed by 
the aneurism. Hence, feeble respiration in the upper lobe of 
the corresponding lung. Dysphonia was most probably due to 
cedema of the glottis; but this cannot be positively affirmed, a 
permission could not be obtained to examine any part of the 
body except the chest. 

The diagnosis of aneurism had been ade from the following 
facts and circumstances: The commencement of illness with 
strain, followed by pain in the back, and faintness; the evidence 
of pressure upon the superior cava by a tumor, and the existence, 
at the point where such pressure must have been exercised, o 
percussion-dulness, feeble respiration, impulse, and thrill The 
presence of impulse, also, in the right scapular region, whilst 
the apex of the heart pulsated at the xyphoid cartilage, proved 
at once that two distinct centres of pulsation existed, and 
that the superior of these two occupied such a position, and haa 
acquired such dimensions, as to afford a rational explanation 
of the venous and bronchial obstruction above mentioned, , an 
finally, the existence of a harsh systolic murmur, audible in its 
greatest intensity at the second centre of impulse. 

The absence of well marked impulse, positive dulness, an@ 
dysphagia, was explained by the position of the aneurism with 
relation to the lungs and cesophagus.* 


* Vide Proceedings of the Pathological Society of Dublin, vol. iii., part i, p. 4 
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(CASE COXLIL—Hemoptysis, Dyspnea, Huskiness of Voice, Strid- 
ulous Breathing and Cough; Tumor, Yielding Double Impulse 
and Sound, beneath Right Sterno-Olavicular Articulation; 
Feebleness of Right Radial Pulse; Tracheal Respiration at 
Upper Portion of Sternum; Bronchial Respiration in Right 
Scapular Region, and Feeble Respiratory Sound at Apex of 
Left Lung; Great Increase of Tumor, and Dislocation of 
Clavicle ; Newralgie Pains, and subsequently Edema of Right 
Shoulder and Arm, Right Side of Chest and Neck ; Contrac- 
tion of Laght Pupil, with Ptosis, and Elevation of Temperature 
on Right Side; Partial Suppression of Respiration in Upper 
Portion of Left Lung; Increased Dyspnea and Stridor ; Death. 
Autopsy: Acute Miliary Tuberculosis of both Lungs ; Heart. 
Hypertrophied and Fatty; Large Fusiform Anewrism of As- 
cending and Transverse Portions of Arch of Aorta, pressing 
upon Trachea, Left Bronchus, and Descending Cava, Perfora- 
ting Sternum and Ribs, and becoming Diffused beneath Pec- 
toral Muscles ; Sac containing detached Laminated Fibrin. 


_ Bernard B., aged’ fifty-four years, a labourer, of intemperate 
1abits, admitted into hospital in February, 1875. Had bronchitis 
swo years ago, and has spat blood. His voice became husky five 
weeks before admission, and a fortnight later, he noticed the 
swelling, to be described presently, on the front of his chest. 
he following was his state on admission: Voice somewhat 
tusky, and respiration slightly stridulous (from below) ; there 
vas occasional dry cough, of a harsh, laryngeal, and metallic. 
tharacter. Slight dyspnoea, with darting pains in the right mam- 
ary region passing round to the axilla. There was neither 
tngorgement nor pulsation of the cervical veins, and no conges- 
iion of the face, or fulness at the root of the neck. Pulse 84, 
egular, and moderately full, but slightly weaker in the right 
1mm than in the left. Pulsation of carotids equally distinct. 
3etween the second and third costal cartilages of the right side, 
md close to the edge of the sternum, there was a soft tumor of a 
‘onical figure, dull on percussion, and tender to pressure; it was 
‘bout two and a-half inches in diameter at the base, and pro- 
seted about an inch and a-half above the level of the surround- 
ng surface ; it communicated to the hand a double shock, viz. : 
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an impulse of an expansile character, coinciding with that of the 
heart, and preceding slightly the pulse at the wrist; and a dia- 
stolic impulse of arrest. On auscultation it yielded two sounds 
closely resembling the normal sounds of the heart, the first 
however, being somewhat less pronounced than the correspond- 
ing cardiac sound, and coinciding with the principal impulse, 
whilst the second was sharp and accentuated. There was no 
murmur. Dulness extended horizontally three inches to the 


tended as far as the middle third of the clavicle. The manu 
brium sternit was slightly prominent, and respiration was here 
tracheal. A few engorged cutaneous veins were visible below the 
tumor. | 

The pupils were normal and equal; respiration was slightly 
accelerated, and became stridulous after the effort of sitting up 
in bed; respiratory sounds were equal on the opposite sides i 
front, and, with the exception above mentioned, strictly normal; 
posteriorly, respiration was slightly bronchial in the right scapu- 
lar region ; no dysphagia. { 

After he had been a few days in hospital, he complained of 
fixed aching pain in the right shoulder, which subsequently 
extended up the right side of the neck, above the ear. This was 
relieved by laudanum fomentations. He was strictly confine 
to the horizontal posture; was allowed full diet, and four ounces 
of wine. Two leeches were applied below the tumor, where he 
complained of sharp pain for one day, and tincture of the per 
chloride of iron was given in doses of MLxv thrice daily. A 
chamois pad was strapped down over the tumor, and a sleepig 
draught, consisting of grs. xv of chloral hydrate, with ul 
Battley’s sedative, in an ounce of water, was given every night. 

March 22nd. The tumor has enlarged and advanced consider 
ably, tilting forwards the sternal end of the right clavicle and 
the clavicular portion of sterno-mastoid muscle ; it has become 
firmer. Pulse 100, regular, and now equal. (See subjoined tra " 
ings, Figs. LXXV. and LXXVI.) Pain in shoulder and ne 
less troublesome. Acetate of lead, in gr. v doses, thrice daily, 
was now substituted for the iron previously given. Jodide ‘ 
potassium was subsequently given, and at a later period phos: 
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| phorus (one-thirtieth grain, thrice daily) was made trial of for 
}iaweek. The benefit derived was not appreciable, except from 
| the iodide, which relieved his pain. 


AD ADSI 





Fie. LXXYV. 
Aneurism of arch of aorta. Bernard B. 
Right radial; pulse 100. March 18th, 1875. 





Fie. LXXVI. 
Aneurism of arch of aorta. Bernard B. 
Left radial; pulse 100. March 18th, 1875. 


April 7th. Respiration all but suppressed in the upper 
yyportion of the left lung. Tumor now projects more than 
»jitwo inches ; it is elongate vertically, appearing behind the 


rounded by enlarged cutaneous veins. In this situation the sac 
seems to consist of the integument only, and to be on the point 
sof giving way. A double impulse, now very feeble, and a faint 
double sound unaccompanied by murmur, are still perceptible 
‘yover the tumor. Pulse not detectable on the right side; in the 
‘}left arm it is 108, irregular, and extremely feeble. Respiration 
#24, long-drawn and stridulous, both with inspiration and expi- 
‘feation. Contraction of the right pupil, with ptosis on the same 
bside ; cedema of the right arm, and of the right side of face 
Mand neck. Temperature in right axilla, 99° F., in left axilla, 
18° F. Four ounces of blood were drawn by venesection, whilst 
‘Vthe circulation was arrested in the right carotid by means of 
Minger-pressure ; the object of the venesection was, to prevent 


ppresents a secondary prominence of a deep purple tint sur- 
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increased tension of the sac whilst an attempt was being made 
to effect coagulation of its contents by arresting the circulation 
through it. This experiment, proving very irksome to the 
patient, was discontinued after half an hour, a period obviously 
insufficient for testing its utility. Ice was applied to the tumor 
with the twofold object of alleviating local tenderness and Pm 
moting coagulation in the sac. 
8th. Patient was delirious last night; is slightly incoher 
to-day ; respiration loudly stridulous ; vito and contraction of 
pupil, with congestion of compe, in right eye; temperature 
in the right external auditory canal, 97° F., in the left, 93.4° 
Galvano-puncture was now proposed with a view to effecting 
coagulation in the sac; but the patient, having been candidly 
told in reply to his inquiry, that the prospect of success from 
the experiment was not encouraging, declined to submit to it. — 
9th: Death occurred by slow asphyxia at 9.30 am. to-day, 
respiration having been greatly embarrassed, and attended wi 
loud stridor for some time previously. 
The body was examined on the following day. The lungs 
were studded throughout with disseminated miliary tubercle; 
atthe apex of the right lung there was some thickening of the 
pleura, with old adhesion, but, with these exceptions, no trace ol 
disease existed in either lung. The heart was somewhat el- 
larged, and remarkably fatty on the strface ; the right ventricle 
was dilated, its wall was thinned, and in the outer three-fourths 
of its thickness, composed of fat; the left ventricle was slightly 
dilated and somewhat thickened; the valves were all healthy. 
The aortic orifice was normal, and its valves were competent 
The ascending portion of the vessel was dilated to the size of 8 
man’s wrist; its walls were thick and rigid; and, at the junction 
of the ascending with the transverse portion of the arch, 4 
aneurism sprang from it, which involved the entire transverse 
portion as far as the origin of the left subclavian artery. It was 
the consecutive false kind, had perforated the manubrium of the 
sternum, in which an opening as large as a half-crown piece, with 
thin, irregular, and spiculated edges existed, and had dislocated 
the clavicle from the sternum. A circumscribed false aneurisi, 
of the dimensions previously stated, had been formed in front of 
the chest beneath the pectoral muscles and aponeurosis, “° 
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‘covering of which had been reduced at one point to the integu- 
‘ment. The entire of the first portion of the sternum, the inner 
‘extremity of the right clavicle to the extent of an inch and 
‘a-half, and about an equal length of the first and second costal 
‘cartilages, which were completely ossified, projected into the 
‘aneurism, and were denuded of periosteum. The extremity of 
ithe clavicle, and that of the first rib with a piece of the sternum 
‘attached, were quite free within the sac. The lining membrane 
‘of the ascending portion of the aorta was of a deep crimson tint, 
‘and studded with minute yellow specks of atheroma. ‘The sac 
‘was occupied by a firm and laminated shell of fibrin half an 
‘inch thick, which formed at its dome a cwl de sac. This shell 
thad been detached from the sac throughout, manifestly by the 
‘entrance of blood at some point of its circumference, and a 
ifalse aneurism had been subsequently formed by rupture of 
ithe sac at its weakest point, under the pressure of the blood so 
iinfiltrated. The cavity of the fibrinous shell was smooth, and 
twas occupied by soft loose coagula. The origin of the arteria 
iinnominata and left carotid were involved in the aneurism. 
‘The superior vena cava was stretched upon, and incorporated 
‘with, the exterior of the sac on the right side; it was greatly 
‘elongated, and its wall was, at two points, reduced to the lining 
‘membrane by the pressure of the sac. _ The left wall of the tra- 
‘chea, immediately above its bifurcation, had been pressed in- 
‘wards by the aneurism, which formed a prominence within it; 
ithe secondary branch of the left bronchus supplying the upper 
‘lobe of the,lung, had been likewise compressed, and was greatly 
‘reduced in calibre. The pneumogastric and recurrent laryngeal 
merves of both sides were much thickened. The branches of the 
‘superficial cardiac plexus were in a similar condition, The 
‘mucous lining of the larynx was highly cedematous, the rima 
‘being nearly closed by the surrounding tumefaction. The bron- 
‘chial glands were enlarged, and of a deep black colour. 


Tn addition to the nine cases given in detail, including Case 69 
(p. 759), in each of which a post mortem examination of the body 
‘was made, I have had under observation, but without the ad- 
‘vantage of autopsy, seven other cases of thoracic aneurism. I 
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propose summarising these cases very briefly; and, for sake of 
uniformity, I shall do so with special reference to the sever 
heads given in Tables XVI. and XVII. 


Casp CXLITI—William C., aged fifty-four years, a car-driver 
of intemperate habits, admitted March 11th, 1868. Seven months 
ailing. General nutrition good. No history of strain or injury. 
Aneurism of the transverse portion of the arch, yielding a single 
and systolic impulse and two sounds, but no murmur. The di- 
rection of growth was forward, and there was no valvular disease 
or enlargement of the heart. 


Case CXLIV.—William R.,a porter, aged fifty years, and tem- 
perate, admitted March 12th, 1868. Had been accustomed to 
lifting and carrying heavy weights. General nutrition good. 
Ailing three years. Aneurism of arch of aorta at junction of 
ascending and transverse portions, and projecting three inches 
above the surface at the upper right margin of the sternum. It 
yielded a double impulse and a double sound, but no murmur. 
No valvular or other cardiac lesion discoverable. Paroxysmal 
dyspneea, with loud stridulous respiration, and harsh ringing 
cough. Relief of dyspnoea and cough from gr. x doses of the 
bromide of ammonium, and of pain in tumor from repea ed 
application of ice. 


- Case CXLV.—Benjamin W., a porter, had served three ye : 
in the army, temperate, and well nourished, accustomed to rt 
heavy weights. Ten months ailing. Aneurism of descenamg 
portion of arch, pressing upon left bronchus. No aneurism aS 
impulse, sound, or murmur. Suppression of breathing in lelt 
lung ; hemoptysis; stridulous respiration; metallic cough, ang 
recurrent paroxysmal dyspncea with loss of consciousness. Dea A 
by asphyxia. Examination of body not permitted. Copious 
discharge of blood from the mouth and nostrils after death. 


Casr CXLVI—Mrs. ©., aged thirty-five years, a farmer's wife, 
admitted May 11th, 1872. Illness commenced suddenly an 
without assignable cause four months previously, with she 
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})pain in left axilla, which was followed by numbness of left arm, 
‘of a week’s duration. Aneurism engaging left extremity of 
‘transverse portion of arch of aorta, projecting on left side of 
‘chest, from second to fourth intercostal space, close to sternum, 
jand yielding a double impulse.and double sound, with systolic 
murmur. Sharp shooting pains in left side of chest, left shoulder 
jand arm, as far as elbow. Feeble respiration in left lung, and 
‘elevation of temperature, with local perspiration on left side. 
} Double sound, without murmur, in left scapular region. Post- 
}jponement of radial pulse. Mitral inadequacy. Pain relieved 
| \by leeching, and great benefit from Mxv doses of tinct. of the 
))perchloride of iron. 






Cas—E CXLVII.—John F.,a farmer of intemperate habits, aged 
iforty-two years, was received into hospital, July 13th, 1872. 
|\Five years previously he was thrown from a great height, and 
)'his chest came in collision with a stake. An aneurism of as- 
/\cending aorta, projecting at right sterno-clavicular articulation, 
j:and yielding a systolic impulse and double murmur. Inade- 
)(quacy of the aortic valves (relative ?) and hypertrophy and di- 
|\latation of the left ventricle; severe shooting pain in right side 
} of chest and neck, and right arm, relieved by hypodermic in- 
} jection of morphia; much benefit from Mx doses of tincture of 
|ithe perchloride of iron. 


. Case CXLVIII.—Mr. William B., an accountant, aged 

\iforty-five years, temperate, was brought to me by Dr. Brady, 
}in June, 1873; nutrition satisfactory; no definite history of 
/‘commencement of illness. Aneurism of ascending aorta, touch- 
jing anterior wall of chest at right margin of sternum and level 
‘of third costal cartilage, within a space equal to a crown-piece 
}in diameter, and yielding a systolic impulse and a double sound, 
/\without murmur. Great venous turgescence of face and neck. 
|!Paroxysmal dyspncea with stridor, and increased venous dis- 
j‘tention produced by the slightest exertion; hemoptysis. For- 
}\ward growth of tumor. No valvular disease, or enlargement 
of heart. I again saw this gentleman with Dr. Hudson, on the 

| 7th of June, 1875. He had had, in the interim, several attacks 
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of paroxysmal dyspnoea, accompanied, by stridor, tumultuous 
action of the heart, and failing pulse. He had also repeatedly — 
spat blood. The superficial veins of the chest and epigastrium 
were now enlarged and varicose. The jugular veins were like- 
wise distended, and the face somewhat congested, but cyanosis — 
had disappeared. Respiratory movement was defective on both 
sides of the chest, and respiratory sound less strong on the right 
than on the left side; there was persistent dyspnoea, and res- 
piration was accompanied by stridor. The voice was slightly 
husky. Percussion-sound was now clear on both sides of the 
chest, and an impulse, with a double sound, was perceptible in 
the right interscapular space, and at a corresponding point in 
front. The lower half of the body was quite free from’ conges- 
tion. To inhale Mv of the nitrite of amyl for relief of paroxys- 
mal dyspnoea, and have counter-irritation kept up on the right ~ 
side of the chest.* 


CaszE CXLIX.—George D., a labourer, aged forty-four years, 
of temperate habits, was admitted into the Mater Misericordie 
Hospital in December, 1873, and again on the 9th of January, 





Fie, LXX VII. 


Aneurism of arch of aorta. George D. 
Pulse 96. January, 1874. 


1874, under my colleague, Dr. Hughes, by whose kind permis- 
sion I was enabled to examine the patient and make notes of 
the case. Illness commenced without definite cause three years 
previously. Pains in left side of chest, between scapule, and 
extending up the neck; fulness of left cervical veins ; dimin- 
ished respiration in left lung, and numbness of left arm. He- 
moptysis, aphonia, and dysphagia. Aneurism projecting beneath — 
* Mr. W. B. died in a paroxysm of dyspnces while this sheet was going through 
the press. The body was examined by Dr. Nixon, in presence of Dr. Brady, Mr. 


Brady, and myself, A large true aneurism, of tubular figure, and quite empty, Was 
found to engage the entire of the ascending portion of the arch of the aorta. 
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sternal extremity of left clavicle, characterized by a double im- 
* pulse, and likewise two sounds, the latter of which was sharp . 
and accentuated. The sounds were audible on both sides pos- 
teriorly. No evidence of cardiac disease. The annexed tracing 
of the radial pulse, which was abrupt, but regular, equal in the 
two arms, and 96 in the minute, was taken, by Dr. Nixon. It 
indicates rigidity of the arteries without hypertrophy of the left 
ventricle. ; 


Case CL.—Through the courtesy of my colleague Dr. Nixon, 
I have been favoured with the opportunity of observing and 
repeatedly examining a remarkable case of thoracic aneurism, 
which was admitted into hospital under his care, in January, 
1875. The patient, a man aged forty-one years, and intempe- 
rate, had been attacked, two years previously, with pain shooting 
out at the left scapula, and extending round the chest and into 
the abdomen. He had subsequently repeated paroxysmal sei- 
zures of this character. During one of these attacks, and seven 
days before admittance, the left side of the chest became promi- 
nent, and ninety-six hours later, a large tumor appeared in the 
left scapular region. When first examined in hospital, this 
tumor occupied the situation of the scapula, which had been 
displaced backwards and outwards. It was hemispherical in 
figure, hypersemic on the surface, and extended from the level 
of the second to the eighth dorsal vertebra, being fourteen — 
inches in the vertical and nine in the transverse diameter. It 
yielded a single systolic impulse and a double sound. Pulsa- 
tion subsequently became visible in the left supra~-mammary 
region, and here respiratory sounds were absent, though elsewhere 
normal. He had been suffering from bronchitis, with huskiness 
of voice and cough, which gradually improved as the tumor pro- 
jected behind, and ultimately disappeared. No dysphagia, or 
laryngeal phenomena. Precordial dulness was extended. A 
double murmur existed at apex,with clicking perceptible to the 
hand, and accompanied by pain and epigastric tenderness, These 
phenomena, which were due to intercurrent pericarditis, gradually 
disappeared. On the day after admittance, a slight prominence 
appeared beneath the sternal end of the right clavicle, and here, 
percussion-dulness existed over an area three inches in dia- 
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meter. This prominence yielded a systolic impulse and a rough 
systolic murmur, the latter of which was transmitted into the 
transverse portion of the aorta. The second sound was accen- 
tuated in the situation of the subclavicular prominence, and, as 
the stethoscope was moved from this point towards the heart, 
the murmur gradually faded away. 

On the 27th of February, respiration was tranquil, and the ~ 
cardiac phenomena were normal. Half a grain of morphia was 
given every third hour to relieve pain, with complete success, 
This man remained in hospital for several months, during which 
he was strictly confined to bed. He was supported in the semi- ~ 
recumbent posture during the day. His diet was generous, but — 
the allowance of liquid was limited. The tumor became solid, ~ 
and the aneurismal sounds inaudible, but the impulse remained. 
The man’s general health was much improved. He became im- 
patient of further restraint, and left hospital unexpectedly in the 
end of May. 








Fie. LXXVIIT. 
Tracing of posterior aneurism. Peter S. Pulse 84. 
February 20th, 1875. 






The above tracing from the posterior aneurism was taken by 
Dr. Nixon, and kindly placed at my disposal. 4 


Aneurism of the Abdominal Aorta oecurs most frequently in 
middle age, and is usually traceable to a definite accident, such 
as a strain in lifting a heavy weight, or a blow upon the abdo- 
men or back. It is more common in the male than in the © 
female sex. The earliest age at which it occurred amongst the 
cases given in Table XVII. was eighteen years, and the latest, 
fifty years; and, of the 16 cases epitomized in that Table, only 
1 was in the person of a female. 

Of the 59 cases collected by Dr. Crisp, the ages ranged from 


‘ 1/22 thas ae is 
twenty to sixty years (33 being under forty years), and of thi 
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mumber only 8 were females.* Since the publication of Crisp’s 
work (1847), seven additional cases in the female have been 
adduced from British medical records by Dr. A. W. Foot, in- 
ccluding one published by himself. Most probably, however, 
the ratio, as between the sexes, has not been much if at all 
deranged within the period mentioned. 

The abdominal aorta, in any part of its course, may be the seat 
sof aneurism. The upper portion of the vessel, between the open- 
ing in the diaphragm and the origin of the superior mesenteric 
aartery, is, however, its most frequent point of origin. Out of 177 
cases of aneurism of the abdominal aorta analyzed by Dr. Sibson, 
the portion of the vessel at or near the cceliac axis was the seat 
of the disease in 131 instances.{ The vicinity of the cceliac axis 
umay be regarded as the point of election. Hence, the solar plexus 
ils usually involved in, or stretched upon, the tumor, a circum- 
stance to which is due the excruciating pain, radiating through 
she abdominal viscera, by which aneurism in this situation is 
{clistinguished. When situated lower in the abdomen, the aneu- 
reism is attended with less urgent symptoms, and is less obscure. 

Abdominal aneurism is usually of the false variety, and, as 
contrasted with thoracic aneurism, is less frequently associated 
)with extensive atheroma of the aorta, and with fatty or other 
structural disease of the heart. It is likewise unaccompanied by 
{fever, and, with the exception of pain, by less formidable symp- 
(toms, and it rarely proves fatal by excentric pressure. The ex- 
(ceptions are, death by exhaustion from excessive pain produced 
\by nerve-pressure or by inanition; from obstruction of the ceso- 
)yphagus, the pylorus, or the thoracic duct. 
| The symptoms of abdominal aneurism may be now discussed 
iin detail; and first, those which characterize the disease origina- 
ting in the aorta. 

Pain is the most frequent, the most urgent, and usually, the 
first symptom. It is of two kinds, as pointed out by Dr. Law,§ 
both of which, however, are not necessarily associated in the same 
‘case. The usual pain, and that which constitutes the earliest 
* Structure, Diseases, and Injuries of the Blood Vessels, p. 161. 

+ Dublin Quarterly Journal of Medical Science, vol. li., February, 1871. 


t Medical Anatomy, pp. 57, 58. 
§ Dublin Journal of Medical Science, vol. xxi., 1842, and vol. xxv., 1844. 
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and the most prominent symptom of the disease, is character- 
ized by sudden accessions of the most extreme severity, closely 
resembling the paroxysms of painter’s colic. It radiates from 
the epigastrium, through the abdomen, into the pelvis, back, and 
lower portion of the chest; and then, after an indefinite period, 
usually not exceeding a few hours, quite as suddenly ceases, and — 
leaves the patient exhausted, but free from actual suffering, 
There is, during the intervals, a total absence of febrile excite- 
ment or constitutional disturbance. Accessions of this character 
are usually determined by causes which produce excitement of 
the circulation, and increase of vascular pressure. Hence, exer- . 
cise or emotion, a full meal, copious imbibition of liquids, or the 
use of stimulating food or drink, is the ordinary cause of an 
attack. One of the first recorded cases in which pain of this 
violent and paroxysmal character was associated with aneurism 
of thé abdominal aorta, was observed by Bertin in 1805.* But 
the most striking example of this kind on record is the wo 
known case published by Dr. Beatty. 

The most urgent pain of this character, is associated with 
aneurism of the portion of the aorta embraced by the crura of 
the diaphragm, and has reference rather to the tension produced — 
by the tumor than to the direction of its growth. In this situa- 
tion, the great splanchnic nerves are exposed to compression, 
and in a degree proportionate to that in which the aneurism is 
restrained in its forward and lateral expansion. The constituent 
branches of the solar plexus, stretched between the semi-lunar 
ganglia and the cceliac axis, are likewise exposed to tension from 
an aneurism of the aorta immediately below the diaphragm. 
Hence, paroxysms of pain radiating through the abdominal vis- 
cera, with spasm of the abdominal muscles, and temporary infla- 
tion of the bowels, so often witnessed. This pain may be 
reflected in the course of the ureter, to the testicle or groin, and 
be readily mistaken for that produced by the passage of a renal 
calculus. From this, however, it may be distinguished by the’ 
absence of heematuria. 

The second kind of pain above referred to is dull and boring 
in character, localized, and continuous. It is associated with 


* Opus citat., p. 115, observation 42. 
_ + Dublin Hospital Reports, vol. vi., 1880. 
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tenderness at a corresponding point of the spinal column behind, 
and is all but pathognomonic of erosion of the vertebre. Not 
unfrequently connected with this, is a “nipping” pain in the 
course of the intercostal nerves.* The probability of spinal 
hyperzesthesia, especially in the female, and the vague and 
anomalous character of the pain, which must be accepted on the 
patient’s representation, diminish in some degree the value of 
this symptom. If, however, the pain be aggravated by stooping, 
or by stamping; by jumping from a height, or by rotating the 
body whilst standing upon one leg, it may be regarded, if asso- 
ciated with the symptoms and signs of aneurism, as indicating 
erosion of the vertebra. In many cases, relief from this pain is 
obtained only in the prone or stooping posture, and the patient 
instinctively lies upon his face or leans forward, with his elbows 
or his head supported in front. Abdominal aneurism located 
beneath the crura of the diaphragm is rarely unattended by ero- 
sion of the vertebral column. With this exception, Laennec was 
right in asserting that the vertebrae were less frequently eroded 
by an abdominal than by a thoracic aneurism, owing to the 
“free surroundings” of the former.+ 

Jaundice may result from pressure upon the biliary ducts, or 
venous congestion of the lower half of the body, from compression 
of the inferior cava. The former of these symptoms is, however, 
more frequently associated with aneurism of the superior mesen- 
teric artery than of the aorta. Amongst the rare symptoms of 
abdominal aneurism, whether of the aorta or one of its branches, 
obstruction of the cesophagus below the diaphragm by the pres- 
sure of the tumor;} nausea and vomiting from pressure upon 
the pylorus ; forward displacement of the liver, and upward dis- 
placement of the heart may be mentioned. 

The pulse rarely exhibits any special characters in connexion 
with abdominal aneurism. It may, however, be intermittent, di- 
crotic, hyperdicrotic, or, as pointed out by Dr. W. Wade, even 
tricrotic; the secondary wave exceeding the first in altitude.§ 

* Vide a case by Dr. Law, Dublin Journal, vol. xxii., p. 388. 

+ Opus citat., tom. ii. 

Vide a case by Sir D. Corrigan, Dublin Journal of Medical Science, vol. ii. 
January, 1833. 


§ British Medical Journal, January 4th, 1868. 
kp 
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I believe that tricrotism can exist only in connexion with an 
aneurism of large capacity, the secondary and major wave being 
due to reflux from the sac, the walls of which, by their reaction, 
force a large volume of blood back into the aorta after arterial 
systole. ee 
The physical signs consist in impulse, dulness, sound, thrill, 
and murmur, The impulse of abdominal aneurism is single 
systolic, and heaving. It may be mistaken for strong pulsation 
of the aorta from (a) spanzmia, (0) previous hemorrhage, (¢) 
hysteria, (d) acute dyspepsia, (ce) menstrual excitement, (/) the 
quickening of pregnancy, and (gq) intestinal or peritoneal inflam- 
mation. It is still more likely to be confounded with an i 
pulse communicated to a tumor overlying the aorta. 


producing complete relaxation of the muscles. In cases of si 
ple pulsation of the aorta, vascular excitement will be found : 
extend to the iliac and femoral arteries, whereas, the pulsation o 
aneurism is strictly local; and, finally, under chloroform or other 
aneesthetic, the former will subside, the latter will not. Sympa- 
thetic excitement of the aorta, from inflammatory irritation Oo 
the bowels or peritoneum, will be characterized by dysenterie 
symptoms, or acute sensibility to touch, and by rise of tempera 
ture as determined by the thermometer. 

The distinction between communicated pulsation, and that 
of an aneurism, which is often attended with great difficul f 
will be more conveniently considered after the physical signs 
aneurism have been fully discussed. — ; 

An aneurism of the abdominal aorta most frequently springs 
from the anterior wall of the vessel. When situate, as it usually 
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_is, in the epigastrium, it projects to the left of the middle line in 
most instances, and, in the progress of growth, has a tendency to 
descend. When discoverable by palpation, it presents in most 
eases the character of a smooth, elastic, and pulsating tumor, 
communicating to the hand alternate movements of lifting, com- 
bined with uniform expansion and progressive tension, and of 
subsidence with relaxation. The pulsation is almost invariably 
single, and slightly posterior in time to that of the heart and the 
carotid arteries, but synchronous with the radial pulse ;* it is 
occasionally accompanied by thrill. Pressure upon the aorta 
below the tumor will increase the force of impulse, diminish or 
abolish the thrill, and arrest the collapse. In a case of thoracico- 
abdominal aneurism mentioned by Stokes, in which the heart 
had been displaced upwards and to the right by the pressure of 
the tumor, the latter yielded a double pulsation and sound, both 
probably communicated from the heart.f In a few instances 
the tumor has been hard, rugged, and non-expansile, the sac 
having been uneven on the surface, and lined by solid laminated 
fibrin.t It may yield no pulsation whatever, even though con- 
taining fluid blood, a circumstance which Pirogoff would at- 
tribute to the impaction of a solid clot in the mouth of an aneu- 
rism with a narrow aperture, or to the compression of the vessel 
by the aneurism itself, on the proximal side of the sac.§ 

The evidence elicited by percussion is less conclusive in regard 
to abdominal than thoracic aneurism. This is due to the deep 
situation of the tumor, with the intervention of the stomach or 
intestines in front, and to the presence of the mass of lumbar 
muscles behind. If, however, the anterior muscles be relaxed, 
and the stomach and intestines free from flatus, percussion of the 
tumor will elicit absolute dulness. 

Single or double sound, as distinguished from murmur, is 
rarely heard in front in connexion with abdominal aneurism. 
It did not exist in any of the cases comprised in Table XVII. 

* Vide Case 137. 

+ Opus citat., p. 618. 

f Vide a case by Dr. James Little, Dublin Journal of Medical Science, October, 
1872; also a case by Dr. James S. Hughes, Medical Press and Circular, September 


10th, 1873. 


§ Quoted by Holmes, St. George's Hospital Reports, 1875. 
16” 


6 
1204 DISEASES OF THE AORTA, 


























Though not audible in front, sound, usually double, is occasion- 
ally heard over a limited portion of the dorsal or lumbar spine 
When so limited, and associated with other evidence of aneurism 
it is of the utmost diagnostic value. 

Thrill is a rare phenomenon in abdominal aneurism. When 
present, it coincides with the impulse, and is due to vibration of 
the walls of the sac. Murmur is, next to impulse, the sign most 
frequently connected with aneurism of the abdominal aorta. It 
is single, postsystolic, and prolonged, and in quality soft and 
blowing. It is not propagated in the course of the aorta. If 
the aneurism arise from the anterior wall of the vessel, the mur 
mur may be audible only in front ; and if, from its posterior wall, 
it may be heard only at a corresponding point in the back, 
When the aneurism is large, presenting a perceptible tumor in 
front, and pressing at the same time upon. the vertebral column, 
the murmur will most probably be heard both in front and 
behind. It occasionally happens that, whilst a murmur is audi 
ble in the epigastric or umbilical region, a single or double 
_ sound, without murmur, is heard over the corresponding portion 
of the vertebral column. A few cases are on record in which am 
aneurism of the abdominal aorta has yielded a double murmur 
One such has been published by Dr. Alexander Fleming; in this 
case a systolic and diastolic murmur were audible at the epigas 
trium, and a systolic murmur with two sounds in the left lom.” 
Dr. Willoughby Wade has also published a case in which a double 
murmur was associated with a single impulse.+ The quality of 
the murmur is sometimes sharp or musical, or it may be shrill 
one portion of the tumor, and blowing in another. It is occasion- 
ally of an intensely buzzing character, the sac being lax and de 
void of coagulum, and therefore capable of strong vibration.t 

The murmur of abdominal aneurism is singularly influenced 
by posture. As first noticed by Sir Dominic Corrigan, it is sus: 
pended when the patient assumes the erect posture; an effect 
which he attributes to tension of the sac by the weight of the 


* An Inquiry into the Physiological and Medicinal Properties of the Aconitw 
Napellus, 1845. 

+ British Medical Jowrnal, January 4th, 1868. 

: Vide a case by Dr. Roberts Archer, Zrish Hospital Gazette, January Ist, 1875. 


& 
DIAGNOSIS OF ABDOMINAL ANEURISM. 1205 


column of blood above it. He adds, however, that murmur will 
mot exist, even in the recumbent posture, when the sac is lined 
by thick layers of fibrin, and therefore incapable of reacting 
‘upon its contents.* Cessation in the erect posture is an all but 
invariable characteristic of this murmur, and the theory pro- 
ypounded by Sir D. Corrigan in explanation of it, is most prob- 
‘ably correct. In a few recorded cases, however, murmur has 
(been heard both in the recumbent and the erect-posture; and in 
ia case of large abdominal aneurism recently published by Staff- 
‘Surgeon Adsetts, a loud murmur was heard in the erect posture, 
‘which ceased when the patient lay down.t These anomalies 
thave referénce, most probably, to special conditions of the sac 
‘and its contents, upon which, in the present state of knowledge, 
iit would serve no useful purpose to speculate. 

Abdominal aneurism may be latent in regard to physical 
‘signs, whilst associated with severe paroxysmal pains, eminently 
‘suggestive of aneurism.t In such cases a positive diagnosis can- 
not be made, and an aneurism of small or medium size, arising 
‘from the posterior wall of the aorta, will be found to have eroded 
ithe vertebral column. : 

True aneurism of the abdominal aorta, which is of extreme 
irarity, may be unattended by either signs or special symptoms. 
A case of true aneurism of the aorta, above the bifurcation, of 
‘the size and shape of a pear, in which no tumor could be detected 
‘and no pain or tenderness existed, has been published by Dr. 
Arthur W. Foot. Rupture of the sac was announced by sudden 
aching pain in the left iliac region, with cramps and pain in the 
ower extremity, followed by the appearance of a large and 
‘rugged tumor in the left iliac, lumbar, and hypochondriac re- 
‘gions. Copious hemorrhage had taken place behind the perito- 
neum.§ 

The diagnosis of aneurism of the abdominal aorta may be now 
briefly considered, with reference to the preceding symptoms and 
‘signs viewed in the concrete. 

* Lancet, April 11th, 1829, and Dublin Journal of Medical Science, vol, li,, Janu- 
ary Ist, 1833. 

+ Irish Hospital Ouzette, April 15th, 1874. 


+ Vide a case by Dr. Holmes, St. George’s Hospital Reports, 1875, p. 191. 
§ Dublin Quarterly Journal of Medical Science, vol. li, 
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It is most frequently presented as a smooth pulsating tumor 
in the epigastrium and to the left of the mesial line, exhibiting a 
downward growth, and not movable by manual pressure, or by 
forced inspiration. The symptoms most frequently exhibited are, 
pain of the twofold character previously described, and local 
tenderness; whilst the usual physical signs are, a single im- 
pulse accompanied by a soft and prolonged bellows-murmur, both 
slightly posterior in time to the impulse and the first sound — 
of the heart. In exceptional instances a second murmur, and 
still more rarely, a second impulse of diastolic or postdiastolic 
rhythm, has been detected. In the back, a single or double 
sound, without impulse or murmur, are the signs usually exhi- 
bited. But a single impulse and a single murmur of postsystolic 
rhythm, the latter usually associated with a double sound, and 
not necessarily identical in tone or quality with the correspond- 
ing murmur at the epigastrium, are in many cases discoverable 
over a limited portion of the vertebral column. In a case men- 
tioned by Dr. Stokes, the patient experienced relief from pain 
when he lay on either side, whilst the tumor and the impulse 
became imperceptible ; when he turned upon his back, he was 
immediately again attacked with pain, the tumor and the im- 
pulse at the same time gradually returning.* 





degree influenced by the prone position,+ as pointed out by Dr. 
Stokes, and more recently urged by Dr. William Moore} As 
regards general symptoms, aneurism within the abdomen is char- 
acterized by absence of constitutional irritation. Febrile reac- 
tion is of rare occurrence ; it is exhibited only towards the close 
of protracted cases, and is then of a low or irritative character, 
associated with wasting from constant pain, and loss of appetite 
and sleep. 

The diseases and conditions for which aneurism in the abdo- 


* Proceedings of Pathological Society of Dublin, December 14th, 1844. f 

+ In a case of abdominal aneurism published by Dr. James S. Hughes, to which 
further reference will be made, both the impulse and the murmur ceased in the prone 
position ; see Medical Press and Circular, September 10th, 1873. 

{ Dublin Quarterly Journal of Medical Science, vol. xlix., 1870, p. 479. 
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omen is most likely to be mistaken, are: (a) cancerous or other 
itumor, receiving a pulsation from the aorta; (0) an engorged 
lliver, receiving a reflux pulsation from the right ventricle 
)tthrough the inferior cava (Burns*); or an enlarged left hepatic 
llobe, exhibiting the same phenomenon from contact with the 
J:aorta (Stokes) ; (c) an enlarged pancreas similarly circumstanced 
| (Stokes, Burns); (d) psoas abscess; and (e) cystic tumor (Holmes, 
} | Pirogoff;+ Bakewell). 
|} A cancerous tumor in contact with the aorta, and exhibiting a 
‘communicated pulsation, has been frequently mistaken for aneu- 
}ixism. Dr. O’Ferrall has reported a case in which a malignant 
growth in the epigastrium, situate behind the aorta, gave rise to 
| murmur and strong pulsation, similar to those of an aneurism.§ 
I have met with a somewhat similar case. A man, aged fifty- 
‘six years, suffered from severe and continuous pain in the epi- 
-gastrium, with occasional hematemesis; a pulsating tumor, with 
} a loud bellows-murmur, existed in the seat of pain. The patient 
} was emaciated, and died from repeated hemorrhage. The tumor 
was found to consist of scirrhus of the pancreas. The duodenum, 
| where in contact with the pancreas, had been ulcerated through, 
} and an opening had been formed in the pancreatico-duodenalis 
) artery, from which the hemorrhage had proceeded. 

Aneurism, on the other hand, is liable to be mistaken for a 
cancerous tumor. Dr. James Little has published the case of a 
woman, aged forty-nine, in which a large aneurism of the aorta 
above the origin of the renal arteries, presented the character of 
a hard non-expansile tumor, which was lifted en masse with each 
pulsation of the vessel. The difficulty of the case was still 
further enhanced by the existence of open cancer of the cheek, 
of which the patient ultimately died. Most of the symptoms 
and signs of aneurism were, however, well pronounced, and the 
diagnosis of aneurism was made.,|| 

In the case published by Dr. James S. Hughes, already re- 
ferred to, there were, in addition to the cessation of impulse and 

* Observations on the Diseases of the Heart, 1809, p. 270. 
+ Quoted by Holmes, Joco citat. 
t Royal Medical and Chirurgical Society, October 27th, 1874. 


§ Pathological Society of Dublin, January 19th, 1850, 
|| Dublin Journal of Medical Science, vol. liv., 1872. 
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murmur in the prone position, the further misleading features of 
a hard and rugged tumor, and a family history of cancer. Never- 
theless, the diagnosis of aneurism was made. 

The special characteristics of cancer may be now Shey 
noticed. 

There is, not unfrequently, a family history of cancer, “and 
evidence of the disease on the exterior of the body. The symp- 
toms are steady in progress, and not much, if at all, modified by 
treatment. There is a tendency to upward, rather than down- 
ward growth of the tumor; the pain is seldom severe, and never 
paroxysmal ; the patient is emaciated at an early period of the 
disease, and is singularly apathetic throughout. Finally, vari- 
cose enlargement of the superficial veins, and ascites, are ordi- 
nary symptoms, friction-sound may be occasionally detected, and 
the associated murmur is not influenced by change of posture, 
With the exceptions previously noticed, aneurism contrasts with 
cancer in respect of all the foregoing characteristics. 

An aneurism which has become diffused by rupture of fel sac, 
may closely resemble a psoas abscess; the extravasated blood, 
having infiltrated the retro-peritoneal tissue, may present a 
fluctuating tumor in the lumbar region, or the groin, where psoas 
abscess usually points, The existence of localized pain and 
tenderness of the spine will tend still further to mislead. Dif 
fused aneurism, however, usually retains a faint impulse and. 
murmur, whilst femoral pulsation on the affected side is dimin- 
ished or suspended from pressure of the effused blood upon the 
artery at some point below the aneurism, or from blocking of the 
common iliac by a displaced fragment of clot at the moment ot 
rupture of the sac, as occurred in the case published by Dr. Foot, 
and previously referred to. Interrupted circulation in the lower 
extremity may likewise serve to distinguish the pain and col- 
lapse due to rupture of an aneurism, from the same symptoms 
when caused by perforation of the stomach or intestine, a 
shown by Dr. Stokes. 

Mr. Holmes has recorded an example of medullary cancer of 
the kidney, which yielded visible pulsation in the loins, with a 
loud brwit. A correct diagnosis was, however, made from the 
twofold circumstance, that the pulsation was not in proportion 
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_ to the size of the tumor, and that the murmur did not possess 
the “rushing” character of that of an aneurism.* 

The celie axis and its primary branches, and the superior me- 
senteric artery, are frequently the seat of aneurism. In regard 
to differential diagnosis, aneurism of these vessels is related to 
that of the abdominal aorta, as innominate aneurism is to that 
of the arch. It therefore demands a brief notice here. Ex- 
amples of superior mesenteric aneurism have been published by 
Hughes Bennett,;+ Gairdner,{ Elliotson, Douglas,§ O’Ferrall,| 
and Dr. Arthur Wilson (two cases).{ 

In some of these cases, a physical examination had not been | 
made, and the disease was identified only after death; but in 
others a superficial pulsating tumor, yielding a bellows-murmur, 
and characterized by great mobility, and by change of position 
as the patient turned from one side to the other, was recognized. 
Severe pain in the epigastric and umbilical regions existed in 
these cases, and in most of them, likewise, jaundice, more or less 
pronounced, from pressure upon the hepatic or the common 
biliary duct, was exhibited. In the case published by Dr. Gaird- 
ner, together with jaundice, two of the symptoms of gastric ulcer 
existed; viz., vomiting after meals, and repeated hematemesis. 
Nearly two years later, death occurred by rupture of the sac into 
the peritoneum. It was then found that long previously the 
aneurism had opened into the duodenum, whence the heemate- 
mesis had proceeded. 

In a case of aneurism of the hepatic artery recorded by Dr. 
Stokes, heematemesis and persistent jaundice were likewise pro- 
minent symptoms; the former, as in cirrhosis of the liver, ob- 
viously by exhalation of blood into the stomach, as no direct 
communication between the sac and the alimentary canal ex-. 
isted; and the latter, from pressure upon the common bile-duct. 
Death was caused by rupture of the aneurism into the peri- 
toneum. The liver was found to be reduced in volume, whilst 

* Loco citat. 

+ The Principles and Practice of Medicine, second edition, p, 577. 
+ Olinical Medicine, p. 495. 

§ Quoted by Gairdner, opus citat. 


|| Proceedings of Pathological Society of Dublin, March 16th, 1850. 
| Medico-Chirurgical Transactions, vol. xxiv., p. 221. 
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the gall-bladder and the hepatic ducts were distended with 
bile.* In one of Dr. Wilson’s cases, nearly all the structures 
and fluids of the body were deeply bile-stained, and the biliary 
ducts throughout the liver were enlarged to the size of the cystic 
duct ; in the other, hematemesis and melena were the most 
prominent symptoms. 

From the evidence furnished by the preceding cases, it would 
appear that the distinctive characteristics of aneurism of the 
primary branches of the abdominal aorta, are, mobility of the 
tumor, and the symptoms of pressure upon (@) the bile-ducts, 
(0) the portal vein, and (c) the stomach, pylorus, or duodenum. 

The duration of life with abdominal aneurism is quite indefi- 
nite, and no less variable than in the thoracic form of the disease. 
In the 16 cases tabulated (Table X VIL, p. 1216), it ranged from 
fifteen days to eleven years. 

Death ‘is most frequently caused by rupture of the sac, and 
effusion of blood behind the peritoneum, into the peritoneal 
cavity, or into the left pleura. In 7 out of the 16 cases just 
referred to, a secondary diffuse false aneurism was formed by 
rupture of the sac behind the peritoneum, the patients having 
survived this accident for periods varying from a few hours to 
several weeks. In one of these cases (No. 8) there was a second- 
ary irruption of blood into the cavity of the left pleura. 

Extravasation into the left lung or pleura occurred in 3 in- 
stances, including that just mentioned, and into the cavity of 
the peritoneum in 1. Death resulted from syncope without 
rupture of the sac in 2 cases, from exhaustion in 1, and from 
Bright’s disease in 1. 

Of the 47 cases of abdominal aneurism collected by Crisp,} im 
which the mode of death is stated, 11 opened behind the peri- 
toneum, 10 into the peritoneum, 5 into the left pleura, 3 into 
the inferior cava, 1 into the lung, 1 into the colon, 1 into the 
the pelvis of the kidney, 1 into the posterior mediastinum, 1 
“into the chest.” In 13 instances death occurred without rup- 
ture of the sac. 


* Dublin Journal of Medical Science, first series, vol. v. 
+ Opus citat., p. 163. 
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The treatment of abdominal aneurism should be conducted on 
_ the same principles as that of the thoracic form of the disease. 
The medicinal agents already mentioned, as useful in the treat- 
ment of thoracic aneurism, whether with a view to alleviation or 
cure, are equally available here. 

For relief from pain, large doses of opium or morphia are de- 
manded, and may be given in gradually increased quantity, with- 
out fear of narcotism. In one of Dr. Little’s cases, already referred 
to, twelve and a-half grains of the acetate of morphia were admin- 
istered twice daily by hypodermic injection, that is, twenty-five 
grains a-day for some time, without inducing narcotism. 

In a case of thoracic aneurism reported by Assistant Surgeon 
Boileau, which opened into the right bronchus, the patient, an 
old soldier, took half an ounce of laudanum daily for fifteen days, 
during which he survived the first heemorrhage.* 

An example of cure of an abdominal aneurism in twenty- 
five days, under treatment with the acetate of lead (three grain 
doses, with a quarter of a grain of opium, thrice daily), aided by 
rest in the recumbent posture, and a restricted diet, has been re- 
ported by Dr. Daly.- I incline to think that rest, rather than 
the medicine used, should be credited with the favourable result 
of treatment in this case. The success which, in the hands of 
Mr. Tufnell, has attended the treatment of aneurism by means of 
rest and regulated diet, without specific medication, would seem’ 
to warrant this conclusion. This plan of treatment, which has 
been already discussed (p. 1141) is no less applicable to abdo- 
minal than to thoracic aneurism. 

The treatment by compression has, in several instances, been 
attended with the most gratifying results. The first recorded 
example of success by this means, was published by Dr. William 
Murray, of Newcastle-on-Tyne, to whom the great merit of 
having introduced this mode of treatment, as applied to abdo- 
minal aneurism, belongs.t In this case, an aneurism of the ab- 
dominal aorta involving the origin of the inferior mesenteric 


* Army Medical Report, 1867, p. 325. 

+ Biennial Retrospect of Medicine and Surgery, 1865-6, p. 305. 

t Medico-Chirurgical Transactions, vol. xlvii., 1864; and The Rapid Owre of Aneu- 
rism by Pressure, 1871. 
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artery, was cured by proximal compression of the aorta, the 
patient being under the influence of chloroform, within the 
‘short period of one hour. Two séances were given; the first, 
which lasted two hours, was unsuccessful ; but the second, three 
days later, and continued for five hours, during the last hour of 
which circulation through the sac was completely arrested, re- 
sulted in perfect solidification and cure. The patient died six 
years afterwards, and both the diagnosis and cure were verified 
by dissection. The instrument used in this case was the ordi- 
nary horse-shoe tourniquet. A second case, in which cure was 
effected by compression in three quarters of an hour, has been 
reported by the same physician.* Dr. Murray has likewise men- 
tioned a case treated by Dr. Heath, in which cure by compression 
was effected in twenty minutes. 
Doctor Moxon and Mr. Durham have published a successful 
‘case. Compression by means of Lister’s “abdominal tourni- 
quet” was maintained under the influence of chloroform for ten 
hours and a-half; gradual solidification of the aneurism followed, 
and in little more than a month after the application of pres- 
sure, the pulsation of the sac had quite ceased. Four months 
later the patient was in good health, and the remnant of the 
aneurism, reduced in size, solid, and free from pulsation, was” 
felt.t - 
With a view to effecting immediate coagulation in the sac, as 

the most favourable condition for solidification of its contents, 
Dr, O’Ferrall has recommended that distal compression should” 
precede and accompany proximal compression of the artery:$ 
In a communication of great interest and value, Dr. Mapother 
has reported the successful application of this principle in his 
own practice. In a case of large ilio-femoral aneurism in which” 
proximal compression alone had failed, pressure applied simul- 
taneously both above and below the aneurism under the influ-- 
ence of chloroform, effected a perfect cure in four and a-half 
hours.|| The instruments used by Dr. Mapother were those 

* British Medical Journal, October 5th, 1867. 

+ Ibid. 

+ Medico-Chirurgical Transactions, vol. lv., 1872. 

§ Dublin Medical Press, March 15th, 1865. 

|| Zbid., March 29th, 1865. 
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| known as Skey’s’and Signorini’s tourniquets. In a case of right 
| ilio-femoral aneurism published by Mr. Holden, pressure by 
means of Lister's tourniquet upon the aorta at its bifurcation, 
but, as in Dr. Mapother’s case, bearing mainly upon the right 
common iliac, effected solidification of the contents of the sac in 
four hours.* 

For treatment by proximal compression, it is necessary that 
sufficient space shall exist for the application of effective pres- 
sure to the aorta between the diaphragm and the aneurism. 
Where such is not the case, distal-pressure, as practised by Mr. 
Bryant,+ may be tried. The pressure must be such as com- 
pletely to shut off circulation through the sac, with a view to 
rapid coagulation of its contents. Before it is commenced, the 
bowels should be well moved, and freed from flatus, and during 
its continuance, chloroform or other anzesthetic must be admin- 
istered. The procedure, though apparently harmless, involves 
some risk of injury to the bowels. In Mr. Bryant's case, death 
occurred eleven hours after the experiment, from entero-peri- 
tonitis produced by the pressure of the tourniquet. 

In none of the cases of abdominal aneurism, four in number, 
which have come under my notice, has death occurred whilst 
they were under my observation. In the absence of verification 
by autopsy, a history of these cases, which was that of aneurism 
of the abdominal aorta in its typical form, would contribute 
nothing to the advancement of science, whilst it would add to 
the bulk of a work already too large. 

The case published by Dr. James Stannus Hughes, and pre- 
viously referred to, claims special notice here, both on account of 
its intrinsic value to science, and of its melancholy associations. 
The following abstract of the case, the details of which, as given 
by Dr. Hughes,} are well worthy of perusal, will suffice to ex- 
hibit its principal features. An eminent surgeon, resident in 
Dublin, and aged fifty-four, consulted Dr. Hughes in May, 1867, 
with reference to severe pains in the loins and sacrum, and ex- 


* Mr. Eck, in St. Bartholomew's Hospital Reports, vii., and Biennial Retrospect of 
Sydenham Society, 1865-6. 

+ Medico-Chirurgical Transactions, vol. lv. 

+ Medical Press and Circular, September 10th, 1873. 
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tending to the groins and thighs, from which he had been only 
suffering from the previous evening. Ten years prior to the aboye 
date, this gentleman, whose habits had been strictly regular, was 
supposed to be the subject of a gastric affection, which was accom- 
panied with pulsation of the abdominal aorta. For years he had 
presented the aspect of a person suffering from malignant dis- 
ease ; was wasted, discoloured, and haggard. His elder brother 
had died of cancer. For several years also he had had, in the 
abdomen, a pulsating tumor which he desired to conceal, and in _ 
regard to which he refused to admit a thought of aneurism. This 
tumor was of the size of a man’s fist, hard and irregular on the | 
surface, and, in the recumbent posture, pulsated with the up and 
down movement of a solid tumor overlying a large artery, rather 
than with the general and uniform expansion of an aneurism. It 
yielded a systolic bellows-murmur, but in the prone position both 
impulse and murmur ceased. 
Three days subsequently to Dr. Hughes’s first visit, and a few 
minutes after the patient had freely manipulated the tumor with 
the view of convincing his medical attendants “ that it was not 
aneurism,” it gave way, and death from hemorrhage into the 
peritoneum followed within three or four minutes. 
A large aneurism was found arising from the aorta immedi- 
ately above its bifurcation. It had grown from the anterior wall 
of the vessel, and was nearly full of laminated and nodular 
fibrin, which had given it the rugged feel previously mentioned. 
Its anterior wall was thin, and had given way in the two places. 
Two of the lumbar vertebree were in an early stage of caries. 
The annexed engraving (Fig. LXXIX.), for the use of which 1 
am indebted to the kindness of Dr. Hughes, exhibits the anew 
rism as presented after dissection. 
Dr. Hughes directs special attention to the following, amongs 
the many features of interest presented by this case; viz, the 
long duration of the disease; the absence of pain till three days 
before death; the unusual character of the pulsation, and the 
absence of pulsation and murmur in the prone position. 
Table XVII. has been constructed from the records of the 
Pathological Society of Dublin. 
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Fic. LXXIX. 


ANEURISM OF ABDOMINAL AORTA. 


Aneurism of abdominal aorta. 
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TABLE XVII.] 


No. 


> 


oo 


[7 


10 
11 


12 
18 
14 
15 


16 


Author. 


Dr. Law 


Dr. Stokes 


Dr. O’Ferrall 


Dr. Greene 


Dr. Hutton 


Dr. Law 


Dr. Law 


Dr. Law 


Dr. Stokes 


Dr. O'Ferrall 


Dr. EB. Hamilton 


Dr. Gordon 
Dr. M‘Dowel 
Mr. W. Stokes 
Dr. W. Moore 


Mr. Tufnell 


. 


Sex, Age, 
and Occu- 
pation. 


Gentle- 
man, 38 


Gentle- 
man 


Male, 18 


Female 
Male, 50 


Shoema- 
ker, 33 


Male 
Labourer, 
35 
Printer, 
40 


Stonecut- 
ter, 34 


Car-dri- 
~ ver, 38 


Labourer 
in vitriol 
works, 50 
Dischgd. 

soldier, 29 


Cattle 

drover, 42 

Coal-hea- 
ver, 31 


Ship- 
wright, 31 


ANEURISM OF THE ABDOMINAL AORTA. 


Habits and 
Cause of 
Aneurism. 


Temperate ; 
occasional 


falls in hunt- 


ing- field 


Strain in 
wrestling 


Undefined in- 
jury 


Intemperate 


Temperate ; 
hardship 
Fall from 

height . 
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Duration in Months, 
and Seat of Aneurism 
(when stated). 


12: Abdom. aorta, 
posterior wall, at 
coeliac axis 


18: Abdom. aorta 
between crura of 
diaphragm 


Some mts. : Abdom. 
aorta betw. crura 
of diaphragm 

1382: Abdom, aorta 
near superior me- 
senteric artery 


Some mts.: Abdom,. 
aorta low down 


14: Abdom. aorta 
between crura of 
diaphragm 


Abdom. aorta at 
origin of cceliac 
axis 

86: Abdom. aorta at 
cceliac axis 


12: Abdom. aorta 
between crura of 
diaphragm 


18: Abdom. aorta 
just below dia- 
phragm 


Abdom. aorta in 
middle portion 


15 days: Abdom. 
aorta and left c. 


iliac 
14: Abdom. aorta at 
bifurcation 


48: Abdom. aorta 
below cceliac axis 
86: Abdom. aorta 
below coeliac axis 


Some time: Abdom. 
aorta below coeliac 
axis 


General| Aneur, 


Nutri- 
tion. 


Good | Systolic) None 


Good, | Systolic) None 
until 


shortly 
before 
death 


oo 


Good 


.| Systolic) None 










Aneur, | Aneur.| ] 


Mur- | Sounds. Impulse.| 


mur. 














Systolic} None 


Systolic] None 
Systolic) None 


Systolic} None 


Systolic] None 







Systolic] None 


Systolic] None 


Systolic} None 








Systolic] None 


Systolic} None 
Systolic} None 


Systolic} None 
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ANDURISM OF THE ABDOMINAL AORTA. [Taste XVII. 


Disease of State of Observations. 
Valves. Ventricles. State of Aorta. General State of Heart. 


R. Normal Atheromat. in | Slightly hypertrophied. 
L. Dilated and} seat of disease 
"| hypertrophied 


Not hypertrophied. Caused palpitation by 
tilting forward heart. 


Pain in left testis and thigh. No lumbar or 
abdominal pain. Jaundice by pressure 
on hepatic duct. Disease at first sus- 
pected to be renal, : 


Disease at first taken for sciatica. 


Constant aching or boring, and occasional 
darting, pain. 


Sudden cessation of impulse in epigastrium. 
Pain ceased and tumor disappeared when 
he lay on side, but both returned when he 
lay on back. 

Murmur ceased in sitting posture. Had 
most ease while lying on back, although 
last dorsal and first lumbar vertebree 
were found eroded. 

Fixed aching pain, varied by paroxysms 
shooting down thighs, to knees. 


_| Atheromatous | Dissecting aneurism engaging entire ab- 
dominal aorta, and left com. iliac, into 
which stream had re-entered. 

Atheromatous | Not hypertrophied. Lived ten days after 
rupture of sac and formation of a second- 
ary false aneurism. 





R. Normal Atheromatous | Hypertrophy and dilatation, 
L. Dilat & hypert. 

“ a General hypertrophy. Ancurism had obli- 
terated right renal artery. Right kidney 
was reduced to one ounce, 

Normal Atheromatousin}] Not hypertrophied. Aneurism cured by 
seat of aneur- position, rest, and a restricted but nutri- 
ism tious diet, in thirty-seven days, 
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Dissecting aneurism, consists in a breach of continuity 
the internal and middle coats of an artery, and a Separation of 


ton.§ 
Doctor Peacock has given an analysis of 19 cases of dissect 
ing aneurism, including 5 not previously published.|| The ages 


the patients varied from twenty-four to ninety years.‘ 

The ascending portion of the aorta, in the vicinity of 
valves, is the usual seat of primary lesion. Such was its posi- 
tion in 10 out of the 19 cases analyzed by Dr. Peacock. In the 


the aorta are tunnelled from its root to the arteria innominata, 
and death occurs by rupture into the pericardium. 15 of the 21 
cases mentioned by cee terminated in this way; and of these 





The case published by Laennec** belonged to the first mel 
tioned category, as did likewise most of those since recorded. 
The second form of dissecting aneurism, which, as Dr. Peacock 
truly observes, represents an “imperfect natural cure” of the 


* De Sedibus et Causis Morborum, Hpist. xxvi., § 15, 17, and 21. 
+ Philosophical Transactions, 1762. 

£ Observations on Diseases of the Heart, 1809. 

§ Dublin Hospital Reports, vol. iii., 1822. 

|| Ldinburgh Medical and Surgical Jownal, vol. Ix., 1848, 

‘I Opus citat., p. 167. 

** Opus citat., tom, il., p, 696. 
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iisease, is very rare. Mr. Shekelton, in 1822, published the two 
jirst recorded examples of it.* They were obtained from sub- 
eects brought in for dissection, and nothing could be learned in 
egard to their history. Im one, the aneurism occupied the 
feast three inches of the abdominal aorta, and was formed by 
frransverse rupture of the two internal coats on the anterior wall 
»f the vessel. The abnormal channel lay in front of the aorta 
vith which it communicated above by a semilunar opening, 
hilst below it was connected by two openings with the com- 
mon iliacs; it was lined throughout by a dense layer of fibrin. 
{ifn the second example, the walls of the left common iliac artery 
)were channelled ; the circulation to the lower extremity having 
toeen carried on through the abnormal, whilst that of the pelvis 
ftcook the ordinary course through the internal iliac passage. 
} A somewhat similar example, but connected with a history of | 
yprevious illness, was published by Dr. Henderson. The superior 
kcopening was situate near the left subclavian artery, and the in- 
iiferior in the left common iliac.t Dr. Hyde Salter has recorded 
tan example of dissecting aneurism of the ascending aorta with 
three openings into the vessel, in a girl aged twenty-four.t In 
tthis case, it would seem that the blood traversed the abnormal 
(channel twice during each cardiac cycle; forwards with the sys- 
‘tole, and backwards with the diastole of the left ventricle. . I 
thave met with one example only of dissecting aneurism.§ 
Aneurism of this form presents no special symptoms or signs 
\by which it may be distinguished from ordinary saccular aneu- 
irism. Indeed, owing to the circumstance that it is usually cylin- 
‘droidal in figure, and of small diameter, the symptoms of excentric 
ipressure are generally wanting, and the disease, in regard to 
symptoms, is not unfrequently latent. When, in the progress of 
a dissecting aneurism, symptoms of a special character are exhi- 
bited, they are strictly accidental, and therefore of no positive 
value for the purpose of diagnosis. Such were hemiplegia and 
violent pulsation of the carotid artery on the opposite side, in 













* Dublin Hospital Reports, vol. iii., p. 231. 

+ London and Edinburgh Medical Jowrnal, July, 1848. 

+ British Medical Journal, December 81st, 1870. / 
§ Vide Case 139, p. 1177. 
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the case published by Dr. Todd.* In that case, a dissecting 
aneurism of the ascending aorta and the arteria innominata, 
formed by splitting of the middle coat of the vessels into two 
layers, gave rise to atrophic softening of the right hemisphere 
of the “eee taeh by pressure upon the common carotid arte y; 
it likewise produced, incidentally, the phenomenon of violent 
arterial throbbing at the seat of vasctilar obstruction in the neck 
In the case detailed by Dr. Hyde Salter, a diastolic murmur was 
developed at the aortic orifice by the reflux current through the 
aneurism descending, as he concluded, upon the ventricular sur 
face of one of the sigmoid valves, and so preventing its closure, 
Stenosis of the aorta may be either congenital or acquired. In 
the great majority of cases it is congenital, and situate at or near 
the junction of the ductus arteriosus. It was so situate in the 
17 cases collected by Crisp,+ and in 7 out of the 15 by Luton} 
In the remaining cases of this last mentioned group it was 
located as follows: at the origin of aorta, 1; in transverse por- 
tion of arch (a double constriction), 1; in the abdominal aorta, 3; 
general coarctation, 3. In 3 of the cases analysed by Crisp, and 
in 2 of those by Luton, there was complete obliteration of the 
aorta.» In the acquired form, it may result from local arteritis, 
with deposition and organization of fibrin at the seat of inflamma- 
tion ; or from the impaction and organization of a migratory clot. 
As to form, the constriction may be linear, cylindroidal, or 
valvular. 
According to Rokitansky, congenital narrowing near the aul 
tus arteriosus results from perverted development of the bran- 
chial arches in this situation.§ Dumontpallier attributed it to 
extension, into the aorta, of the obliterative process by which 
the ductus arteriosus is closed;|| whilst Cheevers supposed it 
might be due to constriction of the aorta from tension of . 
left recurrent nerve, produced by the gradual ascent of the laryn3 
into the neck. with the first acts of inspiration. 1 





* Medico-Ohirurgical Transactions, vol. xxvii., p. 301. 

+ Opus citat., 1847, p. 31. 

$ Nouveau Dictionnaire de Médecine et de Chirurgie, vol. ii., 1865, p. 744. 

§ Pathological Anatomy. 

|| Gazette Méd. de Paris, 1857. 

4 London Medical Gazette, 1845, p. 187. See also Craigie, Edinburgh Medicat 
and Surgical Jownal, vol, lvi. 










STENOSIS OF THE AORTA. QR 


Amongst the consequences of chronic stenosis of the aorta, 
sare: dilatation of this vessel above, and narrowing below the 
sseat of constriction; hypertrophy and dilatation of the left ven- 
ttricle; and enlargement of the collateral arteries. If dilatation 
‘extend to the orifice of the aorta, the valves may become rela- 
ttively inadequate. 

Death may result from rupture of the aorta, cerebral conges- 
‘tion or apoplexy, local inflammation with thrombosis of the 
‘aorta, embolism, or from various intercurrent diseases. 

The symptoms are inconclusive, owing to the early establish- 
‘ment of a collateral circulation. There is, however, a marked 
contrast, as to size and force of pulsation, between the mammary, 
intercostal, and epigastric arteries, engaged in this subsidiary 
function, and those of the lower limbs. ‘The only acoustic sign 
noted has been recorded by Blakiston; viz., a postsystolic mur- 
mur, loudest at the right second costal cartilage, and transmitted 
through the aorta.* But a murmur of this site and rhythm 
might equally depend upon local roughening of the vessel. 

Aneurism of the coronary arteries is of rare occurrence. It is, 
when present, usually associated with atheroma or calcification 
of the coats of these vesséls, and is, therefore, a disease of middle 
or advanced age. A remarkable example of it in a boy of seven 
years, has, however, been published by Dr. Gee. In this case, 
there were three aneurisms; viz., one of the size of a pea at the 
apex of the heart, another of the same size at the base of the 
right ventricle close to the origin of one of the coronary arteries, 
and a third, as large as a horse-bean, in the posterior inter-ven- 
tricular sulcus near the base of the heart.+ 

The disease usually proves fatal by hemorrhage into the 
pericardium. 

Aneurism of the valves of the heart is less rare than that of the 
coronary arteries. The aortic valves are usually its seat, but it 
has been met with also in the mitral valves} A case has been 


* Quoted by Walshe (opus citat.), whose work may be consulted with great advan- 
tage in reference to the literature of this subject. See also the Memoir of Mr, Nixon, 
Dublin Journal of Medical and Chemical Science, vol. vii. 

+ St. Bartholomew's Hospital Reports, vol. vii. 

{ Vide three examples by Mr. Prescott Hewett, London Medical Gazette, vol. xi. 
p- 980. 
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' published by Sir Henry Marsh, in which a large pouch, dis- 


segments ; it had ruptured into the left ventricle by three rents 
The acoustic signs were those of obstruction and inadequacy of 
aortic valves.* Crisp refers to two examples preserved in the 
museum of St. Thomas’ Hospital, and in that of Chatham. A 
case has been also published by Professor Harrison.+ 
As to the pathology of this affection, Niemeyer thinks it is due 
to perforation of- one of the coats of the valves, with pouching 
and distention of the other. ; 
Acute aortitis is occasionally met with in connexion with 
atheromatous change of the coats of the vessel. The ascending 
portion is its usual seat. It is characterized by extreme vascu- 
larity and softening of the intima, which may lead to rupture of 
the vessel. During life, it is indicated by palpitation, dyspnea, 
and substernal pain, with a feeling. of constriction of the chest. 
A harsh systolic murmur, transmitted to a distant portion of the 
aorta from roughening of the intima at the seat of inflammation, 
may be also developed, as in the case recorded by Dr. Parkes. 
- Rupture of the aorta may result from shock or succussion of 
the chest. When such an accident occurs, the vessel must have 
been previously unsound. An example, which was probably of 
this kind, has been published by Dr. Walshe§ Death by ex 
travasation may be the immediate result of complete rupture 
of all the coats ; or, the external coat remaining unbroken, death 
may occur at a later period by its rupture, or a dissecting anev 
rism may be established. 
Porforation of the aorta by a penetrating wound, or by a sharp 
body swallowed and impacted in the cesophagus, is usually fata 
within a few minutes. 





* Proceedings of the Pathological Society of Dublin, November 28th, 1840. 
+ Dublin Journal of Medical Science, vol. xv., p. 298. 

t Medical Times, February 28rd, 1850. 

§ Opus citat., fourth edition, p. 575. 
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Asscess of the heart, 742, 751. 
Accelerator nerves of heart, 67. 
Accentuation of aortic second sound, 
138, 169. 
of cardiac first sound, 169. 
of cardiac second sound, 136. 
of pulmonary do. 169, 981. 
Adhesion of the pericardium, 340. 
diagnosis of, 340. 
effects of upon heart, 345, 586. 
not associated with hypertrophy, 
363. 
pathological process of, 378. 
symptoms of, 341. 
tables relating to effects of, 350. 
Age, influence of in causation of cardiac 
disease, 304, 310, 817. 
Albuminuria, in hypertrophy of left ven- 
tricle, 480. 
in valvular disease, 392. 
Alcoholism, a cause of yalvular disease, 
818, 823. 
Amyl, nitrite of, in angina pectoris, 
1044 


in paroxysmal dyspncea, 668. 
Anacrotic pulse, 149. 
Anemia, cerebral, 625. 
palpitation due to, 1034. 
Aneurism, dissecting, 1218. 
forms of, 1076. 
of the abdominal aorta, 1198. 
diagnosis of, 1205. 
physical signs of, 1202. 
symptoms of, 1199. 
table of cases of, 1216. 
treatment of, 1211. 
of the cceliac axis, 1209. 
of the coronary arteries, 1221, 
of the heart, $56, 754. 
of the innominate artery, 1090, 1133. 
of the pulmonary artery, 1005. 
of the sup. mesenteric artery, 1209. 
of the thoracic aorta, 1079. 
cases of, 1152. 
tables of do., 1146. 
death, causes and mode of, in, 
1134. 
diagnosis of, 1088. 


Aneurism of the thoracic aorta,—QOon. 
differential diagnosis of, 1116. 
duration of, 1081. 
effects of, on heart, 486, 1082. 
hemorrhage from, 1135. 
impulse of, 1109. 
latent, 1132. 
liability to, 1079. 
pathology of, 1079. 
physical signs of, 1108. 
prevalence of, 1079. 
projection of into heart, 1124. , 
pupils in, 1103. 
symptoms of, 1084, 1088. 
treatment of, 1139, 

surgical do., 1144, 

Aneurism of the valves of the heart, 

1221. 
varicose, intra-thoracic, 759, 1122. 
seen and physical signs of, 
127. 


Angina pectoris, 1038. 
cases of, 1046. 
diagnosis of, 1042, 
treatment of, 669, 1048. 

Aorta, diseases of the, 1078. 
accentuation of secondsoundin, 188. 
aneurism of, vide ** Aneurism.” 
atheroma of, 825, 1073. 
defective development of, in chlo- 

rosis, 826. = 
dilatation of, 1075. 
aresult of cardiac hypertrophy, 
513, 533. 
inflammation of the, 1222. 
irregularities of the, 781. 
osteoid transformation of, 839. 
perforation of the, 1222. 
rupture of the, 1222. 
stenosis of the, 537, 1220. 
syphiloma of the, 740. 
topography of the, 12. 
Aortic murmurs, 236, 
diagnosis of, from pericardial 
friction sounds, 298, 
orifice, position of, 12, 27. 
Aortic regurgitation, 829, 
murmurs of, 841, 
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Aortic regurgitation.—Oontinued. 
pulse of, 829. 
stenosis, 821. 
murmurs of, 837. 
pulse of, 830. 
Aortic valves, 27. 
disease of, 821. 
cases of, 851. 
physical signs of, 835. 
symptoms of, 828, 
treatment of, 847. 
rupture of the, 538, 835. 
diagnosis of, 541. * 
Aortitis, 1222, 
Apex-murmurs, area of, 230. 
Apex of heart, displacement of, 99, 231, 
386, 
Apoplexy, cerebral, a consequence of car- 
diac hypertrophy, 515. 
pulmonary, do. 517. 
due to mitral stenosis, 909. 
pathology of, 518, 910. 
Arcus senilis, 635. 
Army, cardiac disease in, 316. 
Arterial murmurs, 253. 
Arterial thrill, pathognomonic of de- 
_ tachment of aortic valves, 541. 
Arterio-capillary fibrosis, 481. 
Ascending and descending respiration, 
543, 626, 1106, 
.sthma, cardiac, 1036, 1043. 
Atheroma, 1073. 
a cause and effect of hypertrophy, 
514. 
a cause of valvular disease, 825. 
of aorta, 825, 1073. 
of coronary arteries, 1016. 
of pulmonary artery, 977, 1005. 
Atresia of pulmonary artery, 777. 
Atrophy of the heart, 585. 
brown do., 718. 
pigmentary do., 588, 
Atrophy of the cardiac valves, 781. 
Atropia in pulmonary arterial spasm, 
1006. 
Attrition-murmur of pericarditis, 289. 
Auricle, left, anatomy of, 16, 
capacity of, 466. 
dilatation of, 574. 
dilated hypertrophy of, 983. 
thickness of walls of, 466. 
Auricle, right, anatomy of, 14. 
dilatation of, 574. 
measurements relative to, 466. 
Auricles, presystolic contraction of, 185. 
Auricular pericardial friction, 447. 
Auriculo-ventricular orifices, position of, 


12. 
stenosis of both, 1009. 
Axillary artery, embolism of, 1027. 


INDEX. 


Axis of the heart, 13. 


Blood-clots, formation and migration of, 
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Basrpow’s disease, 489, 1050. 
Blood, extravasation of, into pericardium, 
379. 


1018. : 
Bright’s disease, relationship of, to car- 
diac disease, 313 
and hypertrophy of left heart, 368, 
480. 


and pericarditis, 408. 
Brown atrophy of the heart, 718. 
Bruit de diable, 261. 
cause of, 265. 
Bruit de soufflet, 225. 
causes of, 228, 
Bruits, cardiac, terms designative of, 225. 


CALOIFICATION of aortit valves, 826. 
of coronary arteries, 1016. 
Cancer, intra-thoracic, diagnosis of from 
aneurism, 1116. 

of heart, 731. 
Cancerous pericarditis, 425. 
Capacity of the heart, 40, 466. 
Capillary embolism, 1028. 
Cardiac asthma, 1036. 
cycle, 70. 
dulness, region of, 2. 
dyspnoea, 512, 1036. 
impulse, 113, vide “ Impulse.” 
nerves, 35. 
orifices and vessels, position of, 12. 
plexuses, 37. ' 
Carotid artery, internal, embolism: of, 
1027. 
pulsation, significance of, 395. 2 
Cartilaginous change of heart, 510, 730. 


Aneurism of the heart, LXIx, to LXX., 

759-765. 
of the thoracic aorta, CXXXV- 
to cL., 1152-1197. 

Angina pectoris, CXXVII. to OXXVIL., 
1046-1049, 

Aortic valves, disease of, LXXVII. to 
cL, 851-892. 

Atrophy of heart, xxxvil. to XU, 
589-595. 

Carcinoma of heart, LXvI., 734. 

Cyanosis, LXXI. to LXXIIL, 786-793. 

Dilatation of heart, xxx1I. to XXXVH- 
577-584. 

Embolism, cxx1v. to oxxvi., 1030, 

1087. 

Endocarditis, xxx1v. to LXxvi., 808- 
812. 

Exophthalmic goitre, CXxIX. 0 
OXXxIV., 1065-1072. 








INDEX. 


CasEs.— Continued. 
Fatty degeneration of heart, XLII. 
to LxIv., 670-718. 
Fibroid transformation ofheart, Lxv., 
729. 


Hypertrophy of heart, XxI. to XXXI., | 


528-555. 
Mitralinadequacy, oxXvul. to OxxII., 
989-997. y 
stenosis, Cl. to Cxvi1., 918-963. 
Myocarditis, Lxvu. to Lxvim., 748- 
750. 
Pericarditis, I. to xx., 426-461. 
Cerebral anzemia, 625, 
apoplexy, 515. 
embolism, 1027. 
hemorrhage, 515. 
rheumatism, 403. 
symptoms in heart disease, 402. 
Chambers’ test, 218. 
Chest, deformity of, a cause of cardiac 
disease, 323. 
Cheyne-Stokes’ respiration, 548, 626, 
1106) 5% 
Chloral in angina pectoris, 669, 1045. 
Chlorosis, 826. 5 
Chord tendinex, rupture of, 235, 974, 
1007. 
Chorea, cardiac murmur in, 265. 
Cirrhosis of the heart, 753. 
Ceeliac axis, aneurism of, 1209. 
Congenital malformations of heart, 775. 
Congestion of heart, 511. : 
Contraction of pupil in thoracic aneu- 
rism, 1103. 
Convulsions, syncopal, in fatty heart, 
625. 
Cor bovinum, 369. 
Coronary arteries, anatomy of, 33. 
aneurism of, 1221. 
disease of, 1016. 
plexuses, 38. 
veins, 34. 
Cyanosis, 782. 
cases of, 786. 
Cycle, cardiac, 70. 
Cysticerci in the heart, 739. 


Derormity of chest, a cause of cardiac 
disease, 325. 
Degeneration of heart, a cause of cardiac 
hypertrophy, 485. 
causes of, 324. 
fatty, 401. 
fibroid, 510, 724. 
Delirium in myo- and pericarditis, 402. 
tremens, softening of heart in, 723. 
Depressor nerve of heart, 61. 
Development of the heart, 42. 
Diastole of the ventricles, 131. 
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Diastolic aortic murmurs, 236. 
apex murmur, 133, 191. 
example of, 693. 
basic murmur, 844. 
impulse, 497. 
pause, 132. 
prolongation of, 135. 
quasi-mitral murmur, 133. 
Dicrotism of pulse, 145. 
Digitalis, a regulator of heart’s action, 
143. 
in hypertrophy, 524. 
in mitral stenosis, 915. 
Dilatation, of aorta, 518, 1075, 1106. 
of heart, 556. 
cases of, 577. 
symptoms of, 561. 
treatment of, 565. 
of pupil in thoracic aneurism, 1105. 
Displacement, of apex of heart, 99, 386. 
of heart, causes of, 106. 
backward, 112. 
by aneurism, 1130. 
concentric, 110. 
diagnosis of, 112. 
excentric, 103. 
lateral, 100. 
Dress, influence of, in causation of heart 
disease, 316. 
Dropsy, associated with fatty degenera- 
tion, 634. 
consecutive to hypertrophy, 518. 
Ductus arteriosus, patency of, 844. 
persistence of, 781. 
premature closing of, 778. 
Dulness, cardiac, region of, 2. 
Duration of movements of heart, 99. 
Dynamic murmurs, 265. 
Dysphagia, in pericarditis, 384. 
in thoracic aneurism, 1101. 
Dyspneea, cardiac, 512, 1036. 
in connexion with gout, 1036. 
paroxysmal, 543, 626, 1106. 


Erruston, pericardial, 8, 875, 381. 
diagnosis of, 382, 387, 421. 
results of, 879. 
symptoms of, 384. 
treatment of, 418. 

Embolism, 1025. 
capillary, 1028. 
cerebral, 1027. 
due to endocarditis, 1026. 
hemiplegia due to, 1025. 
of axillary artery, 1027. 
of internal carotid artery, 1027. 
of pulmonary artery, 910, 1029, 
relative proportion of organs af- 

fected by, 1026. 
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Empyema, pulsating, diagnosis of from | Foramen ovale, 47. 


thoracic aneurism, 1116. 
Endocardial murmur, diagnosis of, from 
pericardial, 396. 
temporary, in pericarditis, 399. 

Endocarditis, acute, 794. 
cases of, 808. 
chronic, 806. 
complicated with pericarditis, 398. 
embolism due to, 1026. 
frequency of, in rheumatism, 398, 
murmur of, 310. 
pathology of, 801. 
rheumatic, 305, 
symptoms of, 802. 
treatment of, 806. 
ulcerative, 795. 
Endocardium, diseases of the, 794. 

_ structure of the, 14. 
Endo-myo-pericarditis, 402. 
Endo-pericarditis, 394. 

Epicardium, anatomy of, 3. 
Eustachian valve, 15, 50. 
Exaggeration of first cardiac sound, 169. 
of second do. 161. 
Exanthemata, the, causes of cardiac 
disease, 315. 
Exophthalmic goitre, 489, 1050. 
hypertrophy and dilatation of heart 
in, 489, 1062. 
treatment of, 568, 1063. 


Fast membrane in pericarditis, 373. 
Fascia cordis, 5. 
Fatty degeneration of heart, 596. 
causes of, 400, 611. 
connexion of, with aortic valve dis- 
ease, 845. 
consecutive to endo- and myo-car- 
ditis, 400. 
to hypertrophy, 519. 
diagnosis of, 643. 
mode of death in, 645. 
pathology of, 610. 
physical signs of, 636. 
recurrent hemorrhage in, 599. 
rhythmicalirregularity of respiration 
in, 626. 
stages of, 612. 
symptoms of, 143, 619. 
treatment of, 665. “ 
valvular disease in connexion with, 
641. 
Fatty deposition upon the heart, 607. 
infiltration, 596. 
Fever, softening of heart in, 718. 
Fibroid transformation, of heart, 510, 724. 
in kidneys, 481. 
Fluid vein, 181. 
Feetal heart, 47. 


patency of, 779. 

premature closure of, 778. 
Fremissement, aneurismal, 1109. 

in pericarditis, 292, 299. 

in valvular disease, 299. 
Fremitus, cardiac, 840. 

in pericarditis, 338, 340. 

of mitral obstruction. 897. 

regurgitation, 982. 

Friction sounds, pericardial, 289. 

cessation of, 375. 

continuance of, 371. 

diagnosis of, 298, 386. 

signification of, 374. 
Functional derangement of heart, 1085. 


GANGLIA, nervous, of heart, 38, 58. 
Gangrene a result of hypertrophy, 520. 
of mitral stenosis, 913. 
Gaseousexhalation into peyicardium, 377. 
Goitre, exophthalmic, 489, 1050. 
Gout, associated with atheroma and fatty 
degeneration, 598, 825, 1074. 
palpitation due to, 1034. 
phlebitis and pulmonary embolism, 
due to, 1023. 
Gouty affections of the heart, 566. 
Graves’ disease, vide ‘‘ Exophthalmic 
goitre.” 
Groux, M., observation upon, 92. 


Heic causes of heart disease, 303. 
murmur, 273. 

Heemoptysis, of cardiac origin, 518. 
in thoracic aneurism, 1131. , 

Hemorrhagic infarction of lung, 910. 
pericarditis, 376, 380. 

Heart, anatomy and physiology of, 1-52. 
accelerator nerves of, 67. _ 
action of the, phenomena of, 99. 
arteries of, 33. 
arrangement of fibres of, 28. 
axis of, 13. 
capacity of, 40. 
depressor nerve of, 65. 
development of, 43. 
dimensions of, 40. ‘ 
duration of movements of, 97. 
excito-motor system of, 61 
foetal, 47. 
ganglia of, 38, 58. 
impulse of, 99, 113. 
inhibitory nerve system of, 61. 
interior of, 14. 
intermissions of, 156. 
length of, 40. 
lymphatics of, 39. 
malformation of, 775. 
measurements relative to, 


40, 465. 
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Heart.— Continued. 
nerves of the, 35. 
nutrition of, 1117. 
parietal relations of, 11. 
peculiarities of muscle of the, 32. 
physiology of, 52. 
relationship of movements of, 97. 
rhythm of, 52. ; 
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Hypertrophy.— Continued. 


fatty, 479. 

forms of, 4638. -. _ 

from adhesion of pericardium, 345. 
pathology of, 509. 

relative frequency of, 556. 
symptoms and signs of, 493, 
treatment of. 521. 


derangement of, 156. | Hysterical palpitation, 1034. 


hypotheses in regard to, 70. 
sounds of, vide ‘‘Sounds.” ~ 
surface of, 9. 
volume of, 464. 
weight of, 40, 465. 

Heart, diseases of the, 325. 

causes of, 303. 

physical signs of, 156. 
abscess of, 742. 
aneurism of, 556, 754. 

do. of valves of, 1221. 
atrophy, brown, of, 718. 

pigmentary of, 585. 
cancer of, 730. 
cartilaginous change of, 510, 730. 
congestion of, 511. 
contraction of, 52. 
degeneration, fatty, of, 400, 596. 
dilatation of chambers of, 556. 

- displacement of, 100, 1130. 

of apex of, 99, 231, 386. 
fatty disease of, 596. 
fibroid change of, 510, 724. 

_ functional diseases of, 1034. 
hetero-plastic ditto, 595. 
hydatids of, 739. 
hypertrophy of, 462. 
inflammation of substance of, 400. 
irritable, 1034. 
neuroses of, 1034. 
rupture of, 645. 
softening of, 718. 
syphiloma of, 739. 
thrombosis of, 1018. 
tubercle of, 738. 
ulceration of, 752. 
valvular disease of, 812. 

. on right side, 997. 
Hemiplegia, embolic, 1025, 
Hyaline-fibroid change, 481. 
Hydatids of heart, 739. 
Hydro-pericardium, 381. 

diagnosis of, 387, 421. 
treatment of, 418. 
Hypertrophy of heart, 324, 463. 
causes of, 367, 468, 471. 
changes consecutive to, 468. 
classification of cases of, 469. 
consequences of, 512. 
diagnosis of, 422. 
duration of life in, 856. 





ILLUSTRATIONS :— 


Aneurism of the abdominal aorta, 
1215. 
of the heart, 761, 763. 
of the thoracic aorta, 1156, 
1172, 1180, 1184. 
sphygmogram from, 1198. 
Abnormal venous pulsation, 573. 
Cancer of the heart, 737. 
Cardiac cycle, diagrams of, 71-89. 
Cardiac tracing in aneurism of left 
ventricle, 765. 
Dicrotism of the pulse, 146. 

Fatty degeneration of heart, 614. . 
deposition on heart, 608. 
Granular degeneration of heart, 553, 

613. 
Hemorrhagic pulmonary infarction, 
913. 
Heart, The, Frontispiece. 
movements of the, 122. 
Osteoid deposit in diaphragm, 892. 
Pulse tracing, in aneurism of aorta, 
TN59} UMN LON: 
in aneurism of heart, 765. 
in aortic insufficiency, 831,832, 
890, 
obstruction, 869. 
in exophthalmic goitre, 1054. 
in fatty degeneration of heart, 
699. 
a hypertrophy, 890, 
in irritable heart, 1036. 
in mitral constriction, 895, 958, 
960. 
ang regurgitation, 896, 
and tricuspid regurgita- 
tion, O51” oper 
and partial aortic regur- 
gitation, 962, 963. 
in mitral regurgitation, 986. 
in old age, 834. : 
Rhythm o ventricles and auricles, 
13 


Impulse, aneurismal, 1109, 


cardiac, 98, 113. 
abrupt, in pericarditis, 836. 
diastolic, 499, 
double, 114, 446. 
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Impulse, cardiac.— Continued. 
double jogging, 496, 507, 1130. — 
modification of, in typhus, 180. 
transmission of, 140, 170. 
varieties of, 99. 

Infarctions, 910, 1028. 

Inhibitory nerve system of heart, 61. 

Innervation of the heart, 35, 57. 

Innominate aneurisms, 1090, 1138. 

Insufficiency, vide ‘‘ Regurgitation.” 

Intercostal fluctuation in hydro-pericar- 

dium, 384. 

Intermissions of the heart, 156. 

Intersonal cardiac murmurs, 186. 

Trregularity of heart’s action, 159. 

Irritable heart, 1034. 


JERKING pulse, 114, 830. 
Jogging double impulse, 496. 
Jugular pulsation, 572. = 


Karaororio pulse, 149. 
Kidneys, disease of, in connexion with 
valvular disease, 392. 


Lactic acid theory of rheumatism, 798. 
Larynx, paralysis of, 1093: 
Latent aneurism, 1132 
pericarditis, 293, 372, 391. 
Leucocythemia, a cause of atrophy of 
the heart, 594. 
Lithemia, 823, 825. 
Lungs, hemorrhagic infarction of, 518, 
910. 
_ Lymphatics of heart, 39. 


MA.rormMArTions of the heart, 775. 
Mechanical causes of cardiac disease, 316. 
Membranes, serous, products of inflam- 
mation of, 373. 
Milk-spots on surface of heart, 5, 393. 
Mitral and tricuspid stenosis, 238, 953, 
1009. 
Mitral inadequacy, 973. 
cases of, 989. 
causesand consequencesof, 976, 
physical signs of, 979. 
tables relative to, 987. 
treatment of, 985. 
murmurs, 233. 
functional do., 265, 280. 
stenosis, 893. 
bibliography of, 972. 
cases of, 918. 
consequences of, 909. 
forms of, 893. 
physical signs of, 896. 
presystolicmurmurin, 188,897. 
statistics of, 969. 





INDEX, 


Mitral stenosis. Continued, 
symptoms of, 894, 
tables of cases of, 964, 968. 
treatment of, 914. 
valves, cysts upon, 984. 
rupture of, 985. 
Moderator nerve of heart, 80. 
Murmurs, definition of, 171. 
aneurismal, 1114, 1204. 
aortic, 236, vide “ Aortic.” 
cardiac, classification of, 187. 
causes of, 171. 
characteristics of, 185. 
combinations of, 244. 
pitch and quality of, 183. 
rhythm of, 185. 
relative to respiration, 223, 
terms designative of, 224. 
diastolic, 223, 
apex, 133. 
dynamic, 265. 
endocardial. diagnosis of, from peri- 
cardial, 396, 
functional, 265. 
heemic, 175, 245, 275. 
in pulmonary artery, 998. 
inorganic, 174. 
intersonal, 186. 
intra-cardial organic, irrespective 
of valve lesion, 241. 
mitral, 233, 980. 
non-organic, 245. 
postdiastolic, 220. 
postsystolic, 218. 
prediastolic, 220, 1165. 
presystolic, 188. : 
pseudo-organic, 289, 
scapular, left, 980. 
sonal, 186. 
spanemic, 245. 
subclavian, 256. : 
systolic, 223. : 
apex, due to roughening of ven- 
tricular surface of mitr 
valve, 288. 
temporary, in pericarditis, 399. 
tricuspid, 238. 
venous, 183, 258. 
Muscarin, spasm of pulmonary artery 
produced by, 1006. 
Muscular fibres of heart, 28. 
Musical note at precordium, 579. 
Myocarditis, 400, 741. 
cases of, 748. 
delirium in, 402. 
symptoms of, 745. 
treatment of, 753. 
Myopericarditis, 400. 


Nourve, depressor, of the heart, 65. 





INDEX. 


Nerves of the heart, 35. 
accelerator, 67. 
inhibitory, 61. 
moderator, 60. 


OccuParTion, influence of, in causation of 
heemic murmur, 256. 
of heart disease, 312, 824, 
Onanism, dilatation of heart due to, 568. 
irritable heart due to, 1034. 
Orifices of the heart, position of, 11. 
coincident obstructive disease of 
both the auriculo-ventricular, 
238, 1009. 
proportion between areas of, 41. 
Osteoid deposit in aorta, 839. 
in phrenic pleura, 811. 
Ox heart, 369. 


Patn of aortic aneurism, 1084, 1199. 
Palpitation, 161, 1034. 
from adherent pericardium, 341. 
Papillary muscles, function of, 20. 
Paracentesis of the pericardium, 419. 
Paroxysmal dyspnoea, 513, 626, 645. 
case of, 533. 
treatment of, 668. 
Parr’s punch, 531. 
Pause, diastolic, 132. 
systolic, 124. 
Pericardial effusion, 375. 
diagnosis of, 382, 387. 
results of, 379. 
symptoms of, 384. 
friction sound, 289. 
arew of diffusion of, 296. 
auricular, 445. 
cause of, 297. 
cessation of, 297. 
diagnosis of, 298, 336. 
duration of, 339. 
multiplication of, 452. 
of diastolic rhythm at apex, 
237. 
persistence of, 340. 
rhythm of, double, 293. 
triple, 294. 
sounds liable to be confounded 
with, 298. 
pheumatosis, 377. 
Pericarditis, acute, 325. 
age, influence of, in, 409. 
attrition. murmur of, 289, 326. 
a cause of cardiac hypertrophy, 364. 
cancerous, 425. 
cases of, 426. 
chronic, 391. 
circumscribed, 392. 
case of, 446. 
complications of, 407. 
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Pericarditis.— Continued. 
delirium in,°402. 
dry, 380. * 
endocardial murmur in, 399. 
false membrane in, 373. 
fremissement in, 292, 299. 
heemic, causes of, 315. 
hemorrhagic, 376, 381. 
latent, 292, 372, 391. 
prognosis in, 410. 
purulent, 376, 384. 
recurrent, 389. 
resolution of, 369. 
. rheumatic, 307. 
scorbutic, 317, 424. 
season, influence of, 411. 
stages of, 326. 
symptoms of, 334. 
cerebral, 402. 
premonitory, 326. 
syncope in, 406. 
traumatic, 406, 425. 
treatment of, 412. © 
tuberculous, 425. 
case of, 440. 
valve lesions associated with, 399. 
varieties of, 333. 
Pericardium, adhesion of the, 340. 
anatomy of the, 3. 
effusion into, 811. 
gaseous exhalation into, 377. 
imperfection of, 775. 
paracentesis of the, 419. 
rupture of aneurism into, 1188. 
tubercular deposition in, 445. 
wounds of the, 765. 
Phlebitis, 1022. 
Phosphorus and fatty heart, 598. 
Phthisis, subclavian murmur in, 1024. 
Physiology of the heart, 52, 70. ’ 
Pigmentary atrophy of the heart, 588. 
Pine-apple heart, 370. 
Pleuritis, diagnosis of, from pericarditis, 
300, 
exocardial, 289. 
Pneumatosis, pericardial, 377. 
Postdiastolic murmur, 220, 238, 548, 848. 
Postsystolic murmur, 218. 
Posture, change of, in diagnosis of peri- 
carditis, 374. i 
Pouls des vitillaurds, 833. 
Precordial region, boundaries of, 1. 
Pregnancy a cause of cardiac hyper- 
trophy, 479. 
Prediastolic murmur, 220, 1165. 
Presystolic contraction of auricles, 185. 
murmur, 188, 897. 
Pseudo-apoplexy, 625. 
Pseudo-murmurs, 289. 


Pulmonary apoplexy, 517, 909. 
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Pulmonary artery, accentuation of se- 
cond sound in, 981. 
anatomy of, 22. 
aneurism of, 1006. 
varicose do. 1125. 
atheroma of, 977, 1005. 
atresia of, 777. 
compression of by aneurism, 
1126. 
embolism of, 910, 1029. 
irregularities of, 781. 
murmurs in, 240, 1001. 
diastolic, 241, 1004. 
heemic, 1003. 
systolic, 240, 998. 
obstruction in, causes of, 1001. 
orifice of, position of, 12, 22. 
spasm of branches of, 1006. 
thrombosis of, 518, 564, 1008. 
Pulmonary regurgitation, 1005. 
stenosis, 998. 
and mitral do. 1009. 
Pulmonary valves, 22. 
cribriform condition of, 1004, 
disease of, 998. 
mode of action of, 24. 
Pulsation, arterial, 141. 
cardiac, phenomena of, 52. 
venous, 500, 571, 1008. 
visible, 833... 
Pulse, the, 141. 
abrupt, 142. 
arythmical, 160. 
collapsing, 144, 830. 
Corrigan’s, 144, 820. 
dicrotism of, 145. 
varieties of, 149. 
inequality of, 160. 
infrequent, 143. 
intermittent, 156, 624. 
irregularity of, 159, 621. 
jerking, 144, 830. 
locomotive, 833. 
postponement of, 832, 1092. 
prolonged, 142. 
rapid, 142, 144. 
rate of, 142, 
reduplication of, 145. 
slow, 143, 621. 
steel-hammer, 830. 
suppression of, 446, 1092. 
throbbing, 144. 
tracings, vide “ Illustrations.” 
variations of, in aneurism, 1092. 
venous, 500, 571, 1008. 
vibrating, 829, 
visible, 145, 
Pulse, of aortic patency, 144, 828. 
stenosis, 830, 
of cardiac dilatation, 142. 


INDEX. 























Pulse.— Continued. : 
of cardiac hypertrophy, 142, 504, 
of mitral regurgitation, 978. 
stenosis, 895. 
Pupil, contraction of the, in thoracic 
aneurism, 1103. 
dilatation of, in do. 1105. - 
Purpura, a cause of pericarditis, 315. 


REDUPLICATION of first cardiac sound, 
117, 162, 506, 546. _ 
of second do., 126, 162, 502. 
of both sounds, 164. 
of pulse, 145. 
Regurgitation, aortic, 829. 
mitral, 973. 
pulmonary, 1005. 
tricuspid, 1006. 
Renal disease, connexion of, withcardiac, 
368, 480, 816. 
Reflux murmur, 228. 
Respiration, ascending and descending, 
544, 626, 1106. 
Rheumatic pericarditis, 307, 407. 
Rheumatism, and cardiac disease, 304. 
cerebral, 104. : 
pathogenesis of endocarditis in, 797. 
Rhythm, of heart, definition of, 52. 
derangement of, 156. 
of pericardial friction sound. 
Rhythmical contraction of heart, source: 
of, 58. i 
irregularity of breathing, 626, 1106. 
Rupture of aorta, 1222. : 
of aortic valves, ae 
of cardiac do., 819. pe 
of chords tendinex, 235, 974, 1007. 


ScaPuLaR murmur, 980. : 

Scarlet fever a cause of heart dis 
315. 

Scorbutic pericarditis, 317. » 424, 

Segments of valves, excess in number of, 
78 


Sigmoid valves, disease of, 998. 
Softening of the heart, 718. 
Sound, first, of heart, 110. 
duplex ae ‘116. 
exaggeration of, } 
Seinen of, 117, 162, 546. 
suppression of, 118, 168. 
second, 125. 
accentuation of, 136. it 
in pulmonary artery, 981. 
cause of, 126. pit 
exaggeration of, : 
reiuplbalion of, 126, 158, 162, 
165, 502. 
suppression of, 168. 
Sounds, aneurismal, 1110. 
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Sounds of heart, causes of, 94. 
contrast between, 126. 
diagnosis of, from pericardial, 336. 
foetal characters of, 169. : 
modification of, in fever, 130, 169. 
reduplication of, 164. 
suppression of, 118, 180, 168. 
partial do., 386. 
transmission of, 140, 170. 
Spinal irritation, effects of, on circula- 
tion, 66. 
Splanchnic nerves, 65. 
Spots on surface of heart, 5, 3938. 
Steel-hammer pulse, 830. 
Stenosis, aortic, 821, vide “ Aortic.” 
mitral, 893, vide ‘ Mitral.” 
mnitral and tricuspid, 238, 953, 1009. 
of the aorta, 537, 1220. 
pulmonary, 998. 
and regurgitation, 998. 
tricuspid, 1008. 
Stimulants in heart disease, 413. 
Strained heart, 420. 
Subclavian murmur, 256. 
diagnostic of phthisis, 257. 
Suppression of sounds of heart, 118. 
Syncope, anginosa, 1039. 
in fatty heart, 625. 
in pericardial effusion, 8. 
Syphiloma of heart, 739. 
case of, 749. 
Systolic murmur, 223, vide *‘ Mame 
pause, 124. 


TABLES :— 
Aneurism of the abdominal aorta, 
xvil., 1216. 
of the thoracic aorta, xv1., 1146. 
Cancer of the heart, vur., 733. 
Exophthalmic goitre, xv., 1055. 
Fatty heart, Author’s cases, VIL, 
660. 
Pathological Society of Dublin, 
VI., 656. 
Pathological Society of London, 
, v., 648. 
Mitral regurgitation, x1v., 987. 
stenosis, XI., XII., 964, 970. 
abstract of cases of, xm, 
970. 
Paracentesis pericardii, v., 420. 
Pericarditis, A uthor’s cases, tT, 360. 
Pathological Society of Dub- 
lin, 11., 354. 
Pathological Society of Lon- 
don, 1., 850. 
Valvular disease, cases of, with 
complications, x., 815. 
Wounds of the heart, 1x., 774. 
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Tea, irritable heart due to, 568, 1034. 
Thoracic duct, obstruction of, 1107. 
Thrill, aneurismal, 1109, 1204. 
arterial, 541. 
Thrombosis, arterial, 1022. 
cardiac, 1018. 
connexion of, with hemorrhagic 
infarction, 518, 911. 
symptoms of, 564, 1021. 
treatment of, 567, 1022. 
cerebral, 1027. 
of coronary arteries, 1017. 
of pulmonary artery, 518, 564, 10238. 
venous, 1022. 
Tobacco, dilatation of heart due to, 568. 
irritability of heart caused by, 1034. 
Traumatic pericarditis, 406. 
Tricuspid murmurs, 238. 
area of, 239. 
orifice, stenosis of, 238, 1008. 
coincident with mitral, 1008. 
-yalves, disease of, 1006. 
inadequacy of, 238, 1006. 
rupture of, 1006. 
Trumpet bruit, 839. 
Typhus fever, softening of heart in, 718. 
modification of cardiac sounds in, 
130, 169. 
Tubercular deposition in pericardium, 
445. 
development in heart, 738. 
Tuberculosis of pericardium, 425, 445. 
Turpentine punch, 531. 


Unocrration of the heart, 752. 
Ulcerative endocarditis, 795. 
Uremia, pulse of, 141. 


VALSALVA, sinuses of, 23. 

Valves, cardiac, aneurism of, 1221. 
atrophy of, 781. 
excess in number of, 781. 
deficiency in number of, 781. 
rupture of, 819. 

Valvular disease of heart, 812. 
in combination with fatty heart, 641. 
on right side, 997. 
prevalence of, 813. 
relative frequency of, 820. 
table of cases of, 815. 

Valvular growths, 800, 818. 

Varicose aneurism, of heart, 759, 1122. 
of pulmonary artery, 1125. 

Vascular bruit, 181. 


‘Vein, fluid, 181. 


Veins, coronary, 34. 
of Thebesius, 16. 
Ven cave, varicose aneurism of, 1122, 
1126, 


INDEX, 


eagon Th aneurism, 1139, 
in hypertrophy, 523. 
in pulmonary embolism, 1080, . 
hata nous murmur, causation of, 258. 
Rose ew ne SS variations of, 262. 
‘ pulsation, 500, 571, 1008. 
thrombosis, 1022. 
Ventricle, left, anatomy of, 26. 
. contraction of, abortive, 143. 
rate of, 142.. 
7 dilatation of, 556, 576. 
ee: cases of, 577, 865. 
wh diagnosis of, 866. 
} hypertrophy of, 483. 
wh? measurements relative to, 40, 465. 
_ Ventricle, right, anatomy of, 17. 
dilatation of, 570. 
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Ventricle, right.— Continued. 
~ hypertrophy of, 485. 
dependent on atheroma of pul- 
monary artery, 492. 
signs of, 508. 
measurements relative to, 40, 465, 
Ventricles, exit of blood from, 120 
Vertebrez, erosion of the, 1107. 
Vertigo, 625. 
Visible pulsation, 145, 





Weax heart, contrasted with softened, 
722. 4 
Weight of heart, 40, 466. 
proportion of, to that of body, 41. 
White spots on heart, 5, 393. ; 
Wounds of the heart; 765. 
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